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Printing and Publishing 


The H. M. Suter Publishing 
Co. have exceptional facili- 
ties for turning out books, 
pamphlets, calendars, Col- 


lege annuals, &c. 


All Kinds of Illustrations 
Furnished. 
To persons desiring prompt 


publication of books we can 
guarantee first class printing 


and careful 


proof-reading, 


relieving them of all detail 


work. 


CORRESPONDENCE INVITED. 


H. M. Suter Publishing Co., 


510 TWELFTH STREET, NORTHWEST, 


WASHINGTON, a 


5 4 ww D. 2. 





Field 2*4 Stream 


Edited by EMERSON HOUGH 


America’s Illustrated Monthly Magazineof the 
Rop, Gun, Doc, CANOE, CAMGRA, CRUISE, Etc 


Subscription Price $1.50 per Year 
15cents a Copy of all Newsdealers 


The Mysteries of the Mighty 


Amazon River 


EAD the story, graphically penned by ex- 
ploper ALVAH D. JAMES, of the dis- 
coveries and faets brcught to light by 

“FIELD AND STREAM’S” exploration party 
in the vast. tropical wilderness drained by the 
Amazon. 

From the day when, on the Pacific coast. the 
ascent of the Andes Mountains began, the thrill 
of the narrative isupon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
from its source. 


Begin your subscription with the superb 
Christmas Number of 1903, contsining the 
first installment of this Amazon story. 


Address the Publichers 


John P. Burkhard Corporation 
Dept. F. I. 35 West 2ist St., New York 





AMERICAN 


Horticultural Manuel 


In Two Parts. Part1. Comprising the 
leading Principles and Practices ¢on- 
nected with the Propagation, Culture,and 
Improvement of Fruits,Nuts, Ornamental 
Trees, Shrubs, and plants of the United 
States and Canada. By J. L. Budd, Pro- 
fessor Emeritus in Horticulture in the 
Iowa State College of Agriculture and 
the Mechanic Arts, Assisted by N. E. 
Hansen, Professor in the South Dakota 
Agricultural College. 1I2mo, xxX4I7 
pages, 107 figures. Cloth, $1,50. 


Systematic Pomology 


Being Part II of American Horticuitural 
Manuel, giving a Description of the 
Fruits in Cultivation, largely planted in 
the varied parts of the United States and 
Canada, together with those of special 
promise in local parts. I2mo, xiX491 
pages. Cloth, $1.50. 


JOHN WILEY & SONS 


43 and 45 Bast 19th St. New York City 
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XO) SCHOOLS § COLLEGES BX! 








Harvard University 


The Lawrence 
Scientific School 


Announces the establishment 
of four-years’ programme of 


Forestry 


leading to the degree of S. B. 
The School offers also profes- 
sional courses leading to the 
degree of S. B. in Landscape 
Architecture, Engineering, 
Mining, Geology, Biology, 
Chemistry, etc. 

Information about require- 
ments for admission, courses 
of study, expenses, etc., may 
be obtained | y addressing 


J. L. LOVE, Secretary 
16 University Hall, Cambridge, Mass. 
N. S. SHALER, Dean. 





THE 
University of the South 


Sewanee, Tennessee 


DEPARTMENTS 


Academic Medical 
Theological Pharmaceutical 
Law Preparatory 


The University of the South is situated in the 
center of its woodland domain of 10,000 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U.S. Department of Agri- 
culture,and an unusual opportunity isafforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 


THE VICE-CHANCELLOR 





Accurate estimates of standing timber, 
valuation surveys and working plans 
made, and expert advice on any logging, 
lumbering, or forestal proposition furn- 
ished by 


C. A. SCHENCK & CO., Biltmore, N. C. 


Consulting Forest Engineers. 


Nature Books 


Now is the Time to Read Them 
Spring soon here and every normal 
man and woman wishes to get in 
touch with the newlv-wakened life 
out of doors. See our list on a fol- 
lowing page. Whatever isn’t there 
we can procure for you at lowest rates. 


FORESTRY AND IRRIGATION 
BOOK DEPARTMENT 








California, Alta, Placer County 


AGASSIZ HALL 


is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood. 












The 
Overland 
Limited 


California 


the most luxurious train in the world, 
leaves Chicago 8.00 p. m. daily. Less 
than three days to San Francisco. 
Magnificent equipment. Electric 
lighted throughout. 
The Best of Everything. 

Two other fast trains leave Chicago 10a. m. 
and 11.35 p. m. daily, with through service 
to San Francisco, Los Angeles and 
Portland via the 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 


All agents sell tickets via 


this route. 
Illustrated booklets on 
application to 
W. B. KNISKERN, 
CHICAGO, ILL. 
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The American Sportsman's Library 


Under General Editorship of CASPAR WHITNEY 


The only Library of Sports Adapted to the American Reader 
Complete in 20 volumes, at $2 net per volume 


A partial list of Contributors includes 
Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder 
F. S. Van Dyke, L. C. Sanford, James A. Henshall, Owen Wister 
The volumes are illustrated by such artists as ; 
A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 















Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoratively, yet in simple and untechnical lan- 
guage, and in each volume will be found much tointerest and instruct the general reader 


Of the First Series, those The Big eis 
ieienna - - Fishes of the 


The Deer Family United States 
By Theodore Roose- By Charles F. Hol- 
waceed a yy ey der. Illustrated by 

eC . 
Rungius, with maps a ald Mielatz 
by Dr. C. Hart .Mer- 

riam. 

Salmon and Trout 
By Dean Sage. W.C. 
Harris, and H. C. 
‘Townsend, Illustra- 
by A. B. Frost and 
others. 


Upland Game Birds 
By Edwyn Sandys 
and T. S. Van Dyke. 
Illustrated by L. A. 
Fuertes, A.B. Frost, 
C.L. Bulland others 

The Water-Fowl 

Family 
By L. C. Sanford, L. 
B. Bishop and T. S. 
Van Dyke, illustra- 
ted by A. B. Frost, 
L. A. Fuertes, and 





To be ready in the Fall 


The Bison, Musk 
Ox, Sheep and 
Goat Family 


By George Bird 
Grinne!l, Owen 
Winster,and Caspar 
Whitney. Illustra- 
ted by Carl Rungius 
and others. 


Cougar, Wild Cat, 

Wolf and Fox 
With many illustra- 
tions. 

The Bear Family 
By Dr. C. Hart Mer- 


Cc. L. Bull. riam. Illustrated 
P rch by Carl Rungiusand 
Bass, Pike, Perch, C. L. Bult. 
and Others 
By James A. ew Guns, Ammunition 
hall, M. D. us- and Tackle 





rated by Martin 
ust i ce and Charles 
F. W. Mielatz. 


By A. W. Money and 
others. Illustrated, 


SECOND SERIES—In Preparation 


Baseball, Football, Yachting, Small Boat 
Sailing and Canoeing, Rowing, Track Athlet- 
ics, and Swimming, Lacrosse, Lawn Tennis, 
Boxing, Wrestling, Etc., Skating, sheets 
Ice Yachting, Coasting, Etc. Fy 


Photography for the Sportsman Naturalist, 
The Sporting Dog, The American Race 
Horse, The Running Horse, Trotting 

and Pacing, Riding and Driving. 





PECIAL OFFER 


a Pia This exceedingly interesting and valuable series will be offered for 
Wey ; a limited period upon very liberal terms. Send $4.00 with ccupon 
% % & % cut from this magazine and $1 per month for 36 months thereafter, 
% Mey € and we will send you free of all charges the volumes now ready, 
2 "Ge 2% and the others as they are issued. The books are good to look 
“ng at, being tastefully bound in dark green cloth, with t 


ornaments and ‘ettering and gilt top. ons 


Gg He Si 
& . log 
i “0 The MACMILLAN COMPANY 
af 66 FIFTH AVENUE, - - - NEW YORK 
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Let us be pour Book Buyers 


In our plan of serving the readers of FORESTRY AND I RRI- 
GATION we have found so many who have taken advantage 
of our former offer to furnish books on forestry and 
irrigation subjects that we are broadening the 
scope of our book department so as to furnish 
any book a reader may want. @ These 
books are furnished at publishers’ 
list prices and will be sent post- 
postpaid on receipt of price. 

We save you postage & 
express charges 








“« 
FORESTRY 
Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.)............. $9.00 
Our Native Trees, Harriet.Ih. Reeieis. 60 ei abc. haba elec kal ews = 9 ee 
North American Forests and Forestry, Ernest PRMMGMG ic cock eel Niecy be cs 2.00 
The Adirondack Spruce, Giffotd Pinchot. 55.00 sii boda ds dase deh ore 
Forest Trees and Forest Scenery, G. Frederick Schwarz. ...............000c0ceues 1.50 
West-American Cone-bearers, J. G. Lemmon....... 0... cece tcc ccc ccc ce cceees 1°00 
How to Teli the Toes, TG: SRO ied oa oie aden 0 sicrasia Sorc a Van roca kn we 50 
Flora of the Southern States, A. W. Chapman... 0.00... ccc ccc ec cceccccceccvce: 4.00 
Trees of the Northern United States, E. A. Apgar...........0.ccccc cece eccteecces 1.00 
Gur National Packs, FO Me aie as Sas cnc ds baad t PREM ere oe eck ocs 1.75 
Trees of New England, Dame & Brooks .................... .. Py en. 1.50 
Studies of Trees in Winter, Annie Oakes Huntingdon ..... ............. 0.00000. 2.25 
DeNGR OF DOGOINT, BOR CORR eis ds wat 5 ts baile cose her dugie ake NU MaOd Ga ¢ wecbeuses 1.62 
PERIGNS FOTEGIEY, MOGs cccic eek ons Feed i os cede Oa gaa Cae Sch OU Cake aden avast 1°50 
Potent Piamtinw, JOvOmOee 3 oad. «a6 Goes 6 0:43 2ce Galle Hse eV OAD ale tive ne iatphdices 1.50 
THO Wihtite Pistia, (Gio Fame aga. 8 oe pnccsen Kh peikewmeeasens ae ea Ses ke whens <0 1.00 
American Woods, Romeyn B. Hough (in ten parts), per part.................... 5.00 
Practical Porsstry, JOR Ge tai cee xes Hi Sei Mike Bute eee Oe Oron nee oa Soon 1.20 
A First Book of Forestry, Waste, OG 6. ssn oe see vee J sine Cee Vata oO te ans 1.25 
Among Green Trees, Julian Binet MOmete... ooo. . SiacevidsceR ec veotdcnwcketee cooare 3.00 
Resnomics of FPovestyy, Ws se ene « «50s <i divie asc y Gdn ad aoaldddaleswasveesie 1.50 
Principle Species of Weod, Charles H, Snow... 2.20.6 cccc cass ‘ccc cwecevevce 3-50 
Principles of American Forestry, S. O. Green ...........0.-2000-scecesees ere 
The Profession of Forestry, Gifford Pinchot ..............0.s000% cosevccecioes 125 
Important Philippine Woods, Geo. P. Altern. . oo... ..ccccccscveicdcsduvesbwvloce 3.00 
IRRIGATION 
Irrigation in: the United Qtutee. P.. remere oS ie bce GS $2.00 
Irrigation Buwineering, Hornext Be. Wise. 5 a cart enc bisi sk ce eeicgs 4.00 
Irrigation and Drala Fi tie eri oink ooo. hee 2. i aed dadee eters ieik neo eae 
Irrigation for Farm and Garden, Stewart. HES Tene Les gash tenets Se kes ee, 1.00 
Irtigating the: Fact, . WU 6665.6 6 aiss's'¢ caine ools Eerie eaves Boies WEwanted bale eee cee 2.00 
Practical Parm Drainege, Chari¢w G: Buliott.. 35-6: iccink Sane wack cuaeins bensecs 1,00 


If readers desire books not on the above list let us know what they 
are and we will send them at regular retail price, postpaid} Address 


FORESTRY AND IRRIGATION 


510 TWELFTH STREET, N. W. WASHINGTON, D. C. 





In writiug advertisers kindly mention FORESTRY AND IRRIGATION 








AMERICAN WOODS 


By Romeyn B. Hough, B. A. 


A publication unique in its illustrations, in that they are actual specimens instead 
of pictures, giving literally ‘‘sermons in trees’’ 


sae a meme 





“ 


A VOLUME OF THE “AMERICAN WOODS” DISPLAYED 





ACH page contains three paper-thin sections of actual wood—tranverse, radial, and 
tangential—and as these are nearly transparent, they show clearly the structure. 
They are mounted on strong bristol board, which bears the accurate scientific and 
popular names of each specimen shown, together with the common name in German, 
French, and Spanish. 
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The pages on which the 


¢ Invaluable for specimens of wood are mounted 


Of great use to 
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‘ BOTANISTS 2 are separate, to facilitate ex- % SCHOOLS ; 
‘ aa ¢ amination and comparison one ? aaa ; 
§ 4 4 § ¢ 

FORESTERS ; with another, and in order that ’ LIBRARIES and ? 
ARCHITECTS ; they may be vsed in direct { PRIVATE 2 
BUILDERS connection with the text which ¢ COLLECTIONS § 
nnn «= OC panies each volume. 2 ? 


Ten parts of this great work have been issued and are ready for delivery; others 
will follow at the rate of one or two parts per year. Each part contains at least three 
specimens each of 25 species, with illustrated text. 

The following are the net prices per part: 
Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50 


Address: FORESTRY AND IRRIGATION 


510 Twelfth Street, N. W., Washington, D. C. 
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THE NATURE LIBRARY 


TEN SUPERB VOLUMES 


In the 4,000 pages of these books there are 300 full-page color plates, 450 half-tone photographs, 
and 1,500 other iflustrations, making this set one of the richest publications pictorially ewer issued. 
As most of these pictures are photographs from nature, with the exact colors and tones of the 
living objects,’ they have a value and a fidelity unique 
in a work of this kind. The photographers went 


Among the Wilds 


and Secret Places 


of nature, and they show you many curious things never 
before presented with ‘* true-to-life’? accuracy. 

A plan to make nature study fascinating and nature 
books absorbingly interesting was followed by the authors 
of this beautiful library, and the result is an entirely 
gratifying success, to which educators as well as general 
readers warmly testify. 

Every one is interested in nature, or should be. If 





you are interested, you can find no better companion- 
ship than these books, that treat so intimately animals, 
flowers, birds, fishes, moths, butterflies, insects, etc., 
and impart their information so delightfully. If you are not interested in nature, you cannot 
help being interested in these books, and they will wake the imagination you have allowed to 





‘*As necessary as the dictionary, 
and far more interesting. ’”’ 


sleep, and restore you to the joy of the open. ‘ 
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WE SHOULD LIKE TO SEND YOU 


post-paid, an elaborate descriptive booklet containing 
sample color plates, black-and-white half-tones, speci- 
men text-pages, etc., with full particulars of the various 
styles of binding, prices, terms, etc. 


To az oid possible loss in the mails, 
please write very plainly 
your name, spelled out. .............s0eceeees 


Your mail address 

Wi aE ne IN 0's. = hai aie es dc eRe on dels Cubic ne nao eee 
And your 

Ce BURN oi 0 Cos cS ad ek ctewncde aah nee Ja serge wR SRE 


Then tear off the lower portion of this page and forward to us, 
upon receipt of which we will send you a complimentary copy of the 
handsome booklet described above. You will enjoy reading it. 


[ COVNTRY LIFE DOVBLEDAY PAGE & col THE WORLDS 


“IN AMERICA- + 133-135 0137 E.JGTHST- NEW YORK - ~ WORK - 
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SHERMAN & CO. 


Successors to Real Estate Depart- 
ment 


FORESTRY AND IRRIGATON 


x 


Timber and 
Mineral Lands 


in all parts 
of the United States 
for sale 


> 


Southern Pine 


and Cypress Lands 
a Specialty 


x 


_you BUY 
want to SELL 


Make known your wants. We 








will use every endeavor 





to meet them 


x 


Nocharge is made for advertising 
or services rendered unless sale is 
made, when the commission agreed 
upon will be expected. 


x 
If reference is desired as to our 
integrity, etc.,inquiry may bemade 
of any Bank or Trust Company in 
Washington, D. C. 
» % 


1413 G Street N. W. 


WASHINGTON, D. C. 
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Scene in the Teton Forest Reserve, Wyoming. 

















Forestry and Irrigation. 
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AMERICAN FOREST CONGRESS 
Washington, D. C. 


JANUARY 2, 3, 4, 5, 6, 1905. 


OFFICIAL CALL. 


An American Forest Congress under the auspices of the American Forestry 
Association will meet in Washington, D. C., January second to sixth, 1905. 

The purpose of this Congress is to establish a broader understanding of the 
forest in its relation to the great industries depending upon it ; to advance the con- 
servative use of forest resources for both the present and the future need of these 
industries ; to stimulate-and unite all efforts to perpetuate the forest as a permanent 
resource of the Nation. 

All who are interested in securing these ends are urged to attend this Congress. 

The fact that the President of the United States will address the Congress and 
receive its members is significant of its national importance, while the promised 
attendance of many of the foremost men of our industrial life assures definite and 
far-reaching results from its deliberations. 


The Congress will include : 

Members of the United States Senate and House of Representatives. 

Ambassadors, Ministers, and other representatives of foreign nations. 
Governors of States and Territories. 

Members. of the Society of American Foresters. 

Faculties of Forest Schools. 
State Forest officials. 
Professional foresters in private work. 

100 Delegates from the American Forestry Association. 
Editors of Lumber and other Trade Journals of industries dependent upon the forest. 
25 Delegates from the Bureau of Forestry of the U. S., Department of Agriculture. 
25 Delegates from the United States Geological Survey. 
50 Delegates from the United States General Land Office and Forest Reserve Service. 
75 Delegates from the National Irrigation Association. 
75 Delegates from the National Irrigation Congress. 

5 Delegates from each Forestry Association, State or local. 

10 Delegates from the Canadian Forestry Association. 
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5 Delegates from the Canadian Forest Service. 

5 Delegates appointed by the Governor of each State and Territory. 

5 Delegates from each Lumberman’s Association. 

5 Delegates from each Wood-working Association. 

5 Delegates from each Mining Association. 

5 Delegates from each Stockmen’s Association. 

5 Delegates from each Turpentine Association. 

2 Delegates from each Railroad. Telegraph, or Telephone Company. 
15 Delegates from the American Society of Civil Engineers. 
15 Delegates from the American Institute of Mining Engineers. 
Chiefs of Bureaus and Divisions of the United States Department of Agriculture. 


‘2 Delegates from each Chamber of Commerce and Board of Trade. 


Delegates-at-large appointed by the President of the Congress from forest landowners 
and those who have rendered distinguished service to the cause of American 
Forestry. 

On Monday at 12 o’clock noon, January 2, the delegates will be received in a 
body at the President’s New Year’s reception at the White House. 

Morning and afternoon sessions will be held on January 3, 4,5, and 6. A 
subject of wide industrial importance will be discussed at each session by men whose 
experience and standing qualify them to speak authoritatively upon it. 


The subjects, each of which will receive attention at a separate session, are : 
1. Relation of the Public Forest Lands to Irrigation. 

. Relation of the Public Forest Lands to Grazing. 

. The Lumber Industry and the Forest. 

. Importance of the Public Forest Lands to Mining. 

. Forestry in relation to Railroad Supplies. 

. National Forest Policy. 

7. State Forest Policy. 


Auth whd 


The sessions of the Congress will be held in the National Rifles Armory, 920 
G Street, northwest, which has a seating capacity of eight hundred. All meetings 
at this hall will be open to the public. On the afternoon of January 5 a special 
meeting will be held in the Lafayette Theatre, which will be addressed by the Presi- 
dent of the United States and other men prominent in our industrial and National 
life. Admission to this meeting will be by ticket. 

A rate of one and one-third fare for the round trip, on the certificate plan, has 
been granted by nearly all railroads in the United States and Canada in case one 
hundred persons attend the Congress. In order to secure.this rate delegates must 
procure certificates at starting points. 

The headquarters of the Congress will be maintained at the National Rifles 
Armory for the registration of the delegates, the issuance of membership certificates, 
and the general information and convenience of those in attendance. 

The co-operation of all newspapers and other publications is requested in giving 
wide publicity to this Official Call and in directing attention to the national import- 
ance of this Congress. 

THE AMERICAN FORESTRY ASSOCIATION, 
JAMES WILSON, Presiaent. 
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ORGANIZATION OF THE CONGRESS 


DHonorarp President, 
THE PRESIDENT OF THE UNITED STATES. 
President of the Congress, 
Hon. JAMES WILSON. 
Committee of Arraugements. 


James Wilson, 
Secretary of Agriculture. 
A. J. Cassatt, 
President, Pennsylvania Railroad. 
Howard Elliott, 
President, Northern Pacific R’y. 
John Hays Hammond, 
Mining Engineer. 
T. J. Grier, 
Superintendent, Homestake Mining Co., Lead, 
South Dakota. 
Fred Weyerhaeuser. 
St. Paul, Minn. 
N. W. McLeod, 


President, National Lumber Manuf’rs Ass’n. 
V. H. Beckman, 


Editor, Paciric LUMBER TRADE JOURNAL. 


R. A. Long, 


President, Southern Lumber Manuf’rs Ass’n. 


George K. Smith, 


Secretary, National Lumber Manuf’rs Ass'n. 


Garret Schenck, 
President, Great Northern Paper Co. 


Thomas Walsh, 

President, National Irrigation Association. 
H. B. F. Macfarland, 

President, Board of District Commissioners. 
W. S. Harvey, 

President, Board of Trustees Phila. Commercial! 

Museum. 

John Joy Edson, 

President, Washington Loan & Trust Co. 
Dr. Albert Shaw, 

Editor, REVIEW or REVIEWS. 
Whitelaw Reid, 

Publisher. New York TRiBune. 
Charles D. Walcott, 


Director, U. S. Geological Survey 


F. H. Newell, 


Chief Engineer, U. S. Reclamation Service. 


George H. Maxwell, 

Executive Chairman, The National Irrigation 

Association. 

B. L. Wiggins, 

Vice-Chancellor, University of the South. 
George P. Whittlesey, 

Director, American Forestry Association. 
Overton W. Price, 

Associate Forester, Bureau of Forestry. 


Redfield Proctor, 


United States Senator from Vermont. 


Henry C. Hansbrough, 


United States Senator from North Dakota. 


Nathan B. Scott, 
United States Senator from West Virginia 


Thomas R. Bard, 


United States Senator from California 
James W. Wadsworth, 

Member of Congress from New York. 
John F. Lacey, 

Member of Congress from Iowa. 


Frank W. Mondell, 
Member of Congress from Wyoming. 


F. J. Hagenbarth, 


President, National Live Stock Association. 


Jesse Smith, 
ee President, Utah Wool_.Growers’ Association. 
H.’A. Jastro,: 
General Superintendent, Kern County Land 
Co., California. 
E. S. Gosney, 
Manager, Gosney & Perkins Bank, Flagstaff. 
Arizona. 
W. A. Richards, 
Commissioner, Genera! Land Office. 
B. T. Galloway, 
Chief, Bureau of Plant Industry. 
Gifford Pinchot, 


Forester, U. S. Department of Agriculiure. 


H. S. Graves, 
Director, Yale Forest School. 
Filibert Roth, 
Director, Forestry Department University of 
Michigan. 
F. V. Coville, 
Botanist, U. S. Department of Agriculture. 


Wm. L. Hall, 


Assistant Forester, Bureau of Forestry. 
James B. Adams, 


In charge of Records, Bureau of Forestry 


Hermann von Schrenk, 
Inchargeof Forest Products, Bureau of Forestry 


H. M. Suter- 


Editor, Foresrxy AND IRRIGATION. 


C. J. Blanchard, 


Statistician, U. S. Reclamation Service. 


SDubjects to be Considered. 


National Forest Policy. 
State Forest Policy. 


NAMES WHY = 


. Relation of the Public Forest Lands to Irrigation. 
. Relation of the Public Forest Lands to Grazing. 

. The Lumber Industry and the Forest. 

Importance of the Public Forest Lands to Mining. 
Forestry in Relation to Railroad Supplies. 








NEWS AND 


The general interest 
fested in the Ameri- 
which is being mani- 
can Forest Congress, to be held in 
Washington, D. C., January 2 to 6, as 
announced in both the October and the 
present issues of Forestry AND IRRI- 
GATION, is especially gratifying to 
those in charge of the arrangements. 
Prominent men throughout the coun- 
try have signified their intention of be- 
ing present and participating in the de- 
liberations of the Congress, and the 
committee is particularly encouraged 
by the commendatory tone of the let- 
ters received, as evidencing sincere 
and widespread interest in  for- 
estry and recognition of its im- 
portance to the country. The time 
set for the congress is an especially 
favorable one in that it permits the at- 
tendance of the recognized authorities 
in forestry and its kindred subject, ir- 
rigation, who are employed in the Bu- 
reau of Forestry and the United 
States Reclamation Service. The field 
season for each of these branches of 
the government service do not end un- 
til late in the year, and the presence 
in Washington of those who have hai 
actual experience and training in for- 
estry and irrigation should lend par- 
ticular interest to proceedings of the 
congress. Mr. F. H. Newell, Chiet 
Engineer of the Reclamation Service. 
and Mr. Charles D. Walcott, Director 
of the U. S. Geological Survey, wiil 
be present and enter actively into the 
work of the congress, and Hon. Jas. 
Wilson, Secretary of Agriculture and 
President of the American Forestry 
Association, under the auspices of 
which the congress is held, will act 
as presiding officer during its several 
sessions. 

Arrangements are now in progress 
to secure the attendance of students in 
forest courses at the various colleges 
throughout the country, and it is 
probable that the entire classes at the 
Yale Forest School, the Biltmore 
Forest School, and probably those in 


Interest in 
the Congress 


NOTES. 


the forestry department of the Uni- 
versity of Michigan will attend. 

As announced in the official call on 
another page of this issue, President 
Roosevelt will deliver the principal 
address at one of the sessions. ‘The 
interest of prominent men in the 
West is especially worthy of men- 
tion. Governor Pardee of California 
though detained in his State at the 
time of the congress, owing to the 
sessions of the State Legislature, has 
written to state his unqualified approv- 
al of the objects of the convention, 
and his sincere interest in practical 
forestry. E. S. Gosney, one of the 
foremost grazing experts of the South- 
west, will come as a delegate from 
Arizona; Mr. F. J. Hagenbarth, pres- 
ident of the National Live Stock As- 
sociation, will attend, as will Mr. 
Howard Elliott, President of the 
Northern Pacific Railroad; Senator 
Thomas R. Bard, of California; Mr. 
N. M. McLeod; H. A. Jastro, General 
Superintendent of the Kern County 
Land Company, of California; and 
Mr. Victor H. Beckman, Editor of the 
Pacific Lumber Trade Journal. 

Among the other prominent men 
who will be present are: John Hays 
Hammond; Colonel W. S. Harvey, 
Vice President of the Pennsylvania 
Forestry Association; Mr. John Joy 
Edson; Representative Lamb of Vir- 
ginia; Senator F. M. Simmons; Hor. 
H. B. F. Macfarland, President Board 
of Commissioners, District of Colum- 
bia; Baron Speck von Sternburg Ger- 
man Ambassador to the United States: 
Commissioner Richards, of the Gen- 
eral Land Offioce; Senator Redfield 


Proctor of Vermont; Mr. Garrett 
Schenck, President of the Great 
Northen Paper Company; Senator 


Scott of West Virginia; Mr. George 
K. Smith, Secretary of the National 
Lumber Manufacturers’ Association: 
Mr. Thomas F. Walsh, President of 
the National Irrigation Association ; 
Dr. B. L. Wiggins, Vice-chancellor the 
University of the South; Dr. Albert 
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Shaw, editor of “The Review of Re- 
views,’ Hon. Whitelaw Reid, and 
many others. 

Indications point to an attendance 
of 1,000 delegates, and the congress 
should mark the beginning of an era 
of a more thorough interest and ap- 
preciation in practical forestry. 


This year for the first 
Yale Forest ‘ C , 
Schoo! time the Junior Class 
of the Yale Forest 
School came together in July at Mil- 
ford, Penn. Usually the Juniors have 
met in New Haven in September. 
The purpose of adding a summer term 
to the Junior year is to give an oppor- 
tunity for a greater amount of field 
work in forest mensuration and silvi- 
culture than was possible under the 
previous conditions. The summer term 
opened July 1 and continued until Sep- 
tember 10. The experiment was an 
unqualified success and fully met the 
anticipations of the officers of the 
school. Prof. H. S. Graves conducted 
the work, assisted by Mr. E. E. Car- 
ter, now Instructor in Forestry in 
Harvard University. The addition of 
a summer term to the course at Yale 
is one of the most important steps 
taken since the establishment of the 
school, not only because the efficiency 
of the courses in forest mensuration 
and silviculture have been emphati- 
caily increased, but also because the 
change has permitted the addition of 
several new courses and the rearrange- 
ment of the old courses. The most 
important new courses are forest en- 
gineering by Assistant Prof. R. L. 
Marston, and Physiography by Prof. 
H. E. Gregory. Some further import- 
ant changes will be announced in the 
new catalogue which will be issued in 
a few weeks. 

The equipment of the Forest School 
at Milford, Penn., has been very much 
extended during the past season. A 
new lecture hall and a permanent din- 
ing hall and kitchen have been erect- 
ed through the generosity of Mr. 
James W. Pinchot and his family ; and 
the number of tents has been increased 
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to nearly fifty. The school now has 
at Milford a very thorough equipment 
for the summer work. 

The Summer School of the Uni- 
versity, which has been conducted at 
Milford since 1901, held an extremely 
successful session this year. The stu- 
dents live in camp with the Juniors of 
the regular department, but the in- 
struction is entirely separate. The 
work was conducted by Prof. J. W. 
Toumey, assisted by Mr. A. H. 
Graves, Instructor in the Yale For- 
est School. Sixteen students were in 
attendance. 

The total registration at the Yale 
Forest School this fall is sixty-three, 
or one less than last year at this time. 


The new courses of- 
fered by this school 
during the year 1904 
1905 comprise a course in denrology, 
a course in forest entomology, a course 
in forest pathology, a course in 
forest zoology, a course in irri- 
and its interdependence 
with forestry, a course on the forest 
work conducted by the Federal Gov- 
ernment. All of these courses are to 
be given by specialists in the employ 
of the United States Government at 
Washington. 

The attendance at the school at the 
present time is fifteen. Mr. Clifton 
D. Howe has been appointed assistant 
forester and instructor in botany. The 
Biltmore saw mills will work on 
Avery’s Creek during the year. The 
cutting of tannin wood, of tanbark and 
of wood for the Asheville market will 
be conducted in the present year as 
during the past. A shingle plant will 
be added to the equipment of the wood 
splitting mill at Biltmore. 

The nurseries have been increased 
during the last year and are now 
stocked with several million pines 
(white and yellow) and several hun- 
dred thousand hardwoods. The stock 
raised in these nurseries will be large- 
ly used for the reforestation on the 
Bent Creek Estate, near Biltmore, 
comprising 15,000 acres. 


Biltmore 
Forest School 
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Michigan At the Michigan Ag- 
Agricultural ricultural College fif- 
College 


teen young men have 
entered with the expectation of com- 
pleting the forestry course. Of these 
seven are from Michigan, four from 
New York, and each of the following 
named states are represented by one 
student: Ohio; Indiana, Mississippi, 
and California. Twenty-three men in 
the freshman yéar of the five-year 
agricultural course are receiving in- 
struction in the elements of the sub- 
ject. All the work in the junior and 
senior years will be given this year 
with little modification of last year’s 
programme. The two men who grad- 
uated from this course last June have 
been employed during the summer by 
the State Forestry Commission. Reg- 
ular meetings of the organization 
known as the M. A. C. Foresters will 
be held during the year. This organi- 
zation is composed of the students in 
the forestry course and others espe- 
cially interested in the subject. The 
meetings are held each alternate week 
and the discussions are led by some 
advanced student or by a special lec- 
turer. The officers are Chief For- 
ester, Chief or Records Account, For- 
est Ranger, Executive and Prog- 
gramme Comunittees. 





The  undegraduate 
course in forestry at 
the University of 
Maine had, during the college year of 
1903-4, an enrollment of forty-five stu- 
dents who elected courses in forestry. 
Of this number four made this sub- 
ject their major course, with a view 
of taking it up as a profession. At 
the opening of the present college year 
the number of students who have 
chosen forestry as a profession has 
been increased to ten. 


University 
of Maine 





For some years the 
professor in charge of 
the Department of 


In Iowa 


Horticulture and Forestry at the Iowa 
State College of Agriculture and Me- 
chanics Arts has given an elementary 
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course in Forestry, but this past year 
the college decided to enlarge the work 
by introducing several courses bear- 
ing especially upon farm forestry. Mr. 
H. P. Baker, of the Bureau of For- 
estry, was elected as Assistant Profes- 
sor in charge of Forestry and Forest 
to the Experiment Station, and as- 
sumed control of the work on Septem- 
ber 1. Half of his time will be given 
to the College work and the other half 
to studying Iowa forest conditions for 
the Bureau of Forestry. 

So far three courses have been es- 
tablished, which are as follows: 

Course I. Elementary Forestry. 
This course will be a discussion in a 
brief way of Forestry and its objects, 
with the main portion of the course 
given to a study of trees and tree 
planting in Iowa, touching on the sub- 
ject of wood, its structure, uses, and 
preservation. This work will be a four- 
hour study for the first semester of the 
sophomore year and will be eventually 
required of all agricultural students. 
This fall forty men are taking the 
course. 

Course II. Silviculture. This is an 
elective course in the Junior year for 
those who have completed Course I. 
Nine men have taken up this work, 
which consists of three hours of lec- 
tures and three hours field work dur- 
ing the entire semester. In this course 
will be discussed the distribution and - 
character of native forests and factors 
of tree growth and tree planting in 
Iowa; the management of the farm 
wood-lot and its protection from fire, 
etc., with a brief discussion of forest 
measurement, and timber and its uses. 

Course III. Forest management and 
Policy will be an elective in the Senior 
year for those who have taken Courses 
I and II, and is designed for the men 
who wish to enter Forestry as a pro- 
fession. This course will take up sim- 
ple questions of forest management 
in their application to the farm grove 
or woodlot. Under forest policy will 
be discussed land policies, forest own- 
ership, forest history, state and nation- 
al forestry, and irrigation and for- 
estry. 
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A fourth course is being prepared 
as an elective for Civil Engineer stu- 
dents, a number of whom have asked 
that such a course be given. This 
work will be a study of summer and 
winter characteristics of common 
trees, with a study of the structure and 
identification of woods found on the 
ordinary market. 

The work will be broadened and 
strengthened by work in the Depart- 
ment of Entomology by Prof. H. E. 
Summers, and in the Department of 
Botany by Prof. L. H. Pammel, bear- 
ing directly upon the subject of For- 


_ estry. 


Half of Professor Baker’s time will 
be given to the work of the Experi- 
ment Station, which is just beginning 
a series of experiments in co-opera- 
tion with the Bureau of Forestry in 
methods of treating soft wood fence 
posts, such as soft maple, willow, and 
cottonwood. From &oo to 1,000 posts 
have been donated by farmers of the 
state, and the results are being watch- 
ed with a great deal of interest. The 
fence post problem is a big one in the 
state of Iowa, and immense numbers 
uf posts are used annually by the 
farmers and stockmen at a large ex- 
pense. Exhibition plots of the vari- 
ous trees adapted to Iowa conditions 
will be started next spring and various 
experiments in growing and handling 
tree seedlings will be carried on. 





Forest work at the 
University of Michi- 
gan continues under 
direction of Professor Roth, assisted 
by Professor Davis. Under Professor 
Roth’s direction the courses in forestry 
at this institution made an excellent 
start, and with the larger result of 
arousing throughout the state a much 
needed sentiment in favor of forest 
preservation. The opening of the new 
collegiate year finds the attendance at 
Michigan increased over that of last. 


University of 
Michigan 


Los Angeles, Cal., has 
3,000 acres of brush 
land called Griffith 
Park, which it intends to convert into 


A City Plant- 
ing a Forest 


a commercial forest. This will be the 
first instance of a city in the United 
States creating a forest. The prac- 
tice is quite common in Europe, 
where the forest-parks have not only 
contributed to the pleasure of the 
people, but have been more than self- 
supporting through their timber out- 
put. Under its cooperative offer the 
Bureau of Forestry had last summer 
at Los Angeles four of its experts, mak- 
ing a comprehensive planting plan for 
the forest. This plan was completed 
at the end of September. The idea 
is to convert a waste piece of land 
into a productive forest, which will 
not only pay for its creation and care 
through the sale of mature timber, 
but will prove a constant source of 
pleasure and recreation for the citi- 
zens of Los Angeles. It is an entirely 
practical plan, and Los Angeles de- 
serves credit for its progressive spirit. 
Other cities could very profitably fol- 
low this excellent example. 





The Pocono Manor 
Association of Penn- 
sylvania has 700 acres, 
covered principally with a dense 
growth of chestnut and chestnut oak 
sprouts, which it intends to improve 
by forestry. This Association has 
spent a large sum of money in erecting 
buildings and improving the condi- 
tions of its grounds for the comfort 
and pleasure of its members during 
the summer months. The tract of land 
is on Little Pocono Mountain, about 
20 miles north of Delaware Water 
Gap, and is at present in a very bad 
condition. It was lumbered some 
forty years ago, and has been burnt 
over periodically about once cvery 
four or five years since then. Its 
present tree growth is only brush from 
6 to 10 feet high—and not always that. 
Thinning must be done, and also some 
planting in the bare places. 

The greatest need is protection from 
fires. At the Association’s solicita- 
tion, the Bureau of Forestry, early in 
1903, made plans for the improvement 
and protection of the 700 acres. These 
plans are now being put in opera- 


An Example 
in Forestry 
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tion. Their special significance will 
be in showing what can be done by 
forestry where ax and fire have done 
their worst in impoverishment of both 
soil and timber. As very much of the 
country, not only in that part of the 
State, but in many other regions of 
the East, shows the effects of the 
same evils, the reclamation of this 
tract of land will offer a splendid object 
lesson, and should be encouragement 
for work of the same kind elsewhere. 





Timber The Bureau of Forest- 
rst ry has recently signed 
tations 
an agreement to make 
extensive timber seasoning tests in two 
Western States,in cooperation withtwo 
telegraph and telephone companies. 
Experimental stations will belocated at 
Marinette, Wis., and Escanaba, Mich. ; 
and probably a third station will be 
established at Ashland, Wis. The ex- 
pense of the experiments will be borne 
jointly by the Bureau and the compa- 
nies. Cedar and tamarack telephone 
and telegraph poles will be furnished 
by the State of Wisconsin free of cost, 
and two railroad companies have 
agreed to haul them to the experiment 
stations without charge for freight. 
The object of the experiments is to 
determine how many years can be add- 
ed to the life of each pole by proper 
seasoning. Since millions upon mill- 
ions of poles are used along telegraph 
and telephone lines, even one year’s 
extra service for each pole will amount 
to a tremendous saving in expense. 
Unseasoned cedar poles last from 
twelve to fifteen years. Seasoning ex- 
periments have shown how to increase 
this time by three or four years, and 
it is now expected to improve on this 
increase. Past methods of seasoning 
have effected a drying out of 20 per 
cent of the original weight of the 
poles. 





The Second Annual 


Report of 
Report of the Recla- 


Reclamation 


wes nr mation Service, which 
was compiled under the supervision of 
Mr. F. H. Newell, chief engineer, is 


November 


now available. It is a continuation of 
the First Annual Report, which was 
completed on November 29, 1902, and 
transmitted at the opening of the sec- 
ond session of the Fifty-seventh Con- 
gress. The statements made in the 
first report are supplemented in the 
second by an account of the results 
accomplished during the field season 
of 1903 by Mr. Newell and his as- 
sistants. 

The present report opens with a dis- 
cussion of the reclamation law and the 
application of its various provisions 
under existing conditions. In trans- 


mitting the report to the Secretary of - 


the Interior,the Director of the United 
States Geological Survey states that a 
practical application of the provisions 
of the law has shown them to be ef- 
fective, and that so far as can be seen, 
at the present time, no further legis- 
lation is required, as the law seems to 
have sufficient scope to accomplish its 
purpose. Following the exposition of 
the law comes a statement of decisions 
made by the Secretary of the Interior 
relating to the Reclamation Service. 
These refer to withdrawal of lands, 
limitation of the areas of homestead 
entries, the establishment of water 
rights, the purchase of lands, the res- 
ervation of rights of way, supervision 
over right of way applications, the or- 
dering of public-land surveys, etc. The 
various State and local agencies or- 
ganized to assist in carrying out the 
reclamation law are also briefly de- 
scribed. 

The bulk of the report consists of 
detailed descriptions, arranged in al- 
phabetical order, by States and Terri- 
tories, of the operations in the field. 
These descriptions are by the district 
engineers in charge of the operations. 
Mr. Arthur P. Davis writes of the in- 
vestigations made in Arizona and New 
Mexico; Mr. J. B. Lippincott, of the 
work in California; Mr. A. L. Fellows, 
of the investigations in Colorado; Mr. 
D. W. Ross, of those in Idaho; Mr. 
W. G. Russell, of those in Kansas; Mr. 





? 








’ 








1904 FORESTRY AND IRRIGATION 495 


Cyrus C. Babb, of the investigations 
in Montana; Mr. L. H. Taylor, of the 
work in Nevada; Mr.F. E. Weymouth, 
of the work in North Dakota; Mr. 
Ferdinand Bonstedt, of the investiga- 
tions in Oklahoma; Mr. John T. 
Whistler, of those in Oregon; Mr. C. 
H. Fitch, of those in South Dakota; 
Mr. G. Swendsen, of the work in 
Utah; Mr. T. A. Noble, of the inves- 
tigations in Washington; and Mr. 
John E. Field and Mr. Jeremiah 
Ahern, of the investigations in Wy- 
oming. 

Within the year actual construction 
was begun in Nevada on a large canal 
from Truckee River. In Arizona pre- 
liminary construction was commenced 
on the Salt River dam, which will fur- 
nish water to arid lands in the vicin- 
ity of Phoenix. In other States and 
Territories plans and specifications 
are in various stages of progress. Ev- 
erywhere the work is being pushed as 
rapidly as is consistent with a full 
knowledge of conditions and with 
economical administration. 





Readers of Forestry 
AND [IRRIGATION will 
be interested in learn- 
ing the action taken upon forest mat- 
ters by the Illinois Federation of 
Women’s Clubs at the State meeting 
held at Danville October 18-21. This 
meeting was largely attended, and 
was one of the most successful in the 
history of the Federation. The for- 
estry subjects on the programme 
were: ‘What Forestry Means to 
Illinois Through the Work of the For- 
estry Committee of the Federation,” 
by Mrs. P. S. Peterson, of Chicago; 
“Forest Life—Habitat and Sojourn- 
er,” by Mrs. E. C. Lambert, of Jack- 
sonville; “A Forest Policy for Illi- 
nois,” by R. S. Kellogg, of Bureau 
of Forestry. 

The Federation also indorsed bills 
for the establishment of a Depart- 
ment of Forestry at the State Univer- 
sity and the creation of a State For- 
est Reserve. There is good reason to 
think that action of some kind along 
forestry lines will be secured at the 
next session of the Legislature. 


Awakening in 
Illinois. 


Regarding the spruce 
and pine nursery on 
on the Pillsbury forest 
reserve sixteen miles north-west of 
Brainerd, which has just been inspect- 
ed by General Andrews and Professor 
Green, both of the executive commit- 
tee of the Minnesota State Forestry 
Board, the former reports that: 

The nursery is a carefully cultivated 
and fenced acre, in which principally 
Norway spruce seeds were sown in 
long beds last spring. The Norway 
spruce came up fairly well. In many 
of the beds the rows are full of thrifty 
plants. The white pine and white 
spruce did not come up as well. The 
trees vary from an inch to three inches 
in height and we estimated that there 
are about a million of them. 

The sight of so many young trees 
perfectly free from weeds was most 
pleasing. Half the nursery is cover- 
ed with lath screens and the other half 
with brush screens on poles resting 
on firmly-set posts eight feet high. 
This shade has tinged the whole floor 
of the nursery with green moss—an 
interesting picture. The screens were 
planned by Professor Green, and 
were made by Lars Hope, the nur- 
sery keeper, in workman-like manner, 
and will last several years. 

The nursery being half a mile from 
Mr. Hope’s residence, he was unable 
to prevent some of the seeds after they 
were sown from being consumed by 
blackbirds and gophers. To dispatch 
the rest, Mr. Hope put into their holes 
paper saturated with bisulphide of car- 
bon. To the blackbirds he issued a 
few rations of millet mixed with Paris 
green with desired effect. 

Before snow falls these seedlings 
will receive a thin cover of hay. Be- 
fore they are over two years old they 
should be taken up and set where they 
are to remain permanently. It is be- 
lieved that spruce for pulp will yield 
quicker returns than any other tree 
on cut-over lands or light soil, and 
probably the Minnesota Forestry 
Board will experiment in growing 
spruce on a part of the Pillsbury land 
if the next legislature will furnish 
means for doing so. 


Forest Nusery 
in Minnesota. 
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Irrigation The United States 

oo Civil Service Commis- 
anted. 


sion announces an ex- 
amination on November 22-23, 1904, 
at the places mentioned in the accom- 
panying list, to secure eligibles from 
which to make certification to file va- 
cancies as they occur in the position 
of irrigation engineer in connection 
with the irrigation and drainage inves- 
tigations in the Office of Experiment 
Stations, Department of Agriculture. 
The initial salary will be from $1,500 
to $2,000 per. annum, according to 
qualifications. 

The examination will consist of the 
subjects mentioned below, weighted as 
indicated : 

Two days will be required for this 
examination, and the age limit is 20 
years or over. 

This examination is open to all citi- 
zens of the United States who com- 
ply with the requirements. 

Applicants should at once apply 
either to the United States Civil Serv- 
ice Commission, Washington, D. C., 
for application Form 1312. No appli- 
cation will be accepted unless prop- 
erly executed and filed with the Com- 
mission at Washington. In applying 
for this examination the exact title 
as given at the head of this announce- 
ment should be used in the applica- 
tion. 

As examination papers are shipped 
direct from the Commission to the 
place of examination, it is necessary 
that applications be received in ample 
time to arrange for the examination 
desired at the place indicated by the 
applicant. The Commission will, 
therefore, arrange to examine any ap- 
plicant whose application is received 
in time to permit the shipment of the 
necessary papers. 





A review of the laws 
forbidding the pollu- 
tion of inland waters 
in the United. States, which may be 
of great practical benefit to the pub- 
lic, has been prepared by Mr. Edwin 


Laws Against 
Water 
Pollution. 
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B. Goodell for the United States Geo- 
logical Survey. 

Mr. Goodell’s purpose has not been 
to prepare a complete work on water 
pollution for the use of members of 
the bench and bar, but rather to put 
into the hands of public officials, leg- 
islators, water companies, manufac- 
turers, farmérs, and others interested 
in the subject, a guide for their action, 
and to furnish references to the 
sources from which a more exhaus- 
tive knowledge of the subject may be 
obtained if required. 

No attempt has been made to pre- 
sent a detailed statement of the en- 
tire law against water pollution as it 
exists independently of statutes, but 
the broad legal principles under which 
anti-pollution statutes become opera- 
tive are explained, and important 
court decisions are quoted to show 
authority for various deductions. 
These principles‘ and decisions have 
been classified and are presented in 
three groups: 

(1) The rights of riparian owners 
to pure water as against one another. 

(2) The rights of the public (as 
distinguished from individual owners) 
to have inland waters kept free from 
pollution by riparian owners or others. 

(3) The conditions under which, 
and the extent to which, public mu- 
nicipalities may use inland waters in 
the disposal of sewage matter from 
public sewers. 

The statutes enacted in various 
States are classified according to their 
general scope and an opportunity is 
thus afforded to compare their effect- 
iveness and desirability. In some 
States there is nothing more than a 
simple provision making it a crime to 
poison wells and springs, while in oth- 
ers elaborate provisions have been 
made to check and, so far as possible, 
absolutely prevent all pollution of all 
waters by the refuse products of ani- 
mal life or the waste of human indus- 
try. In citing the statutes, Mr. Good- 
ell has grouped the States together 
logically to show the stage of growth 
in sanitary education at which each 
has arrived. 





























Mr. JAMES W. PINCHOT, 


AMONG THE FIRST TO ADVOCATE THE INTRODUCTION OF FORESTRY IN THE UNITED 
STATES AND ONE OF THE FOUNDERS OF THE YALE FOREST SCHOOL, 


NE of the earliest advocates of the conservative handling of the forests of the United 
States, and a man whose services to the cause of forestry have grown with each suc- 
ceeding year, is Mr. James W. Pinchot. His interest in the forest has been life-long as he 
was born in northeastern Pennsylvania in the palmy days of the lumber trade in that sec- 
tion, and much of his early life was spent in the woods. Mr. Pinchot many years ago 
rceived the necessity of doing something. to preserve our rapidly disappearing forests, 
though, like many others since, just what should be done was not readily apparent. Dur- 
ing a visit to France he first saw forestry practiced and was at once struck by the value and 
necessity jof introducing similar methods in America. He advised his son, Mr. Gifford 
Pinchot, to make forestry his profession, asuggestion that was followed with the result that 
to-day the latter is Forester of the United States Department of Agriculture, and the 
recognized leader of the forest movement in this country. 

Mr. Pinchot was born in 1831, went to New York in 1850 and went into business. He 
soon became the intimate personal friend of artists like Sanford, Gifford, McEntee, Whitt- 
redge, Kensett, Church, Eastman Johnson, Weir, and others. 

He was one of the early members of the Century Club, and one of the early subscribers 
to the Metropolitan Museum. He was also a member of the Chamber of Commerce for 
many years and the first treasurer and a mtmber of the Executive Committee of the 
American Committee for the Statute of Liberty. With other members of his family, he 
founded the Yale Forest School in 1900 and immediately after the Yale Summer School of 
Forestry. Later, with the officers of the school, he established the Milford Forest Experi- 
ment Station. Both for the Summer School and for the Experiment Station he has given 
land and buildings, and another large building is now in course of erection. 








A COMPREHENSIVE FOREST LAW 


Drawn for State of California by the Bureau of Forestry ; 
Contains Principles that Can be Applied in Other States. 


The Bureau of Forestry has been 
cooperating with the State of Cali- 
fornia for two years past in order to 
determine on a sound state forest pol- 
icy. The result of this work is now 
condensed into a forest bill to be con- 
sidered by the California Legislature 
at its next session. This bill contains 
an outline of principles which the 
Bureau feels might properly form the 
basis for a general forest law for other 
states, modified, of course, to meet pe- 
culiar local conditions. It is based 
not only on the study in California, 
but also in the Bureau’s experience in 
its work to date, throughout the coun- 
try. 

Owing to the wide interest in forest 
matters, especially in working for 
proper forest legislation, and the dif- 
ficulties in securing it, it is felt that 
the publication of this proposed Cali- 
fornia forest law will be of value to 
readers of ForESTRY AND IRRIGATION. 
For that reason it is given in full 
elsewhere. 


An act to provide for the protection 
and management of forest land within 
the State of California. 

Sec. 1. State Board of. Forestry.— 
There shall be a State Board of For- 
estry, consisting of the Governor, Sec- 
retary of State, Attorney General, Sec- 
retary of Agriculture, and State For- 
ester, which shall supervise all mat- 
ters of State Forest policy and man- 
agement and convene upon call of the 
Governor or of its Secretary. 


Sec. 2. State Forester and His Du- 
ties—There shall be a State Forester, 
who shall be a technically trained 
forester, appointed by the Governor; 
and whether any candidate for this 
position is a technically trained for- 
ester shall be determined by certifi- 
cate from the Forester of the United 


States Department of Agriculture. He 
shall receive a salary of $2,500 per 
year, or as much additional as shall, 
from timie to time be allowed by the 
legislature for good and continued 
service ; be supplied with necessary of- 
fice room, equipment, clerical and field 
assistants ; be reimbursed for all trav- 
eling and field expenses incurred in 
the conduct of his official business ; act 
as Secretary of the State Board of 
Forestry ; and be removed from office 
only for cause shown. He shall, un- 
der the supervision of the State Board 
of Forestry, execute all matters per- 
taining to forestry within the jurisdic- 
tion of the State; direct the manage- 
ment of State parks and forests; col- 
lect data relative to forest fires; pre- 
vent and extinguish forest, brush and 
grass fires ; enforce all laws pertaining 
to forest or brush covered land, and 
commence prosecutions for violation 
of such laws; cooperate with land 
owners as described in section 4 of 
this act ; supervise such courses in for- 
estry at educational institutions as may 
hereafter be provided for. by law; and 
publish from time to time such in- 
formation on forestry as he may deem 
wise. He shall prepare annually a re- 
port to the Governor on the progress 
and condition of State forest work and 
recommend therein plans for improv- 
ing the State system of forest protec- 
tion, management, and taxation. 

Sec. 3. Supervison and Care of 
State Parks——The Yosemite Valley 
State Park, the Big Basin Redwood 
Park, the Mount Hamilton Tract, the 
Santa Monica Forest Station, and the 
Chico Forest Station, together with 
all money heretofore or hereafter ap- 
propriated for the purchase of land 
for or care of said parks, tracts and 
stations, shall be in charge of the State 

Board of Forestry, and said Board 
shall forthwith have all the powers and 
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duties now possessed in accordance 
with law by persons or commissions 
with regard to the State parks, tracts 
of land and forest stations mentioned 
in this act, and also of any forest land 
which may hereafter become perma- 
nent State property, or be placed defi- 
nitely in the care of the State, and it 
is hereby enacted that, if the Govern- 
ments of the United States shall, at 
any time, donate or entrust to the State 
of California for State park or State 
forest reserve purposes any tract or 
tracts of wholly or partially wooded 
land, such tract or tracts of land shall 
be administered at the expenses of the 
State, as provided by law for the State 
parks now in existence, or hereafter 
created. 

Sec. 4. Cooperative Work.—The 
State Forester shall, upon request and 
whenever he deems it necessary to the 
best interests of the people and the 
State, cooperate with counties, towns, 
corporations, and individuals to devise 
plans for the protection and manage- 
ment of trees, wood lots, and timber 
tracts, on consideration and under an 
agreement that the parties obtaining 
such cooperation pay at least the field 
expenses of experts employed in pre- 
paring said plans. 

Sec. 5. Publication of Laws and No- 
tices—The State Forester shall pre- 
pare and print for public distribution 
an abstract of all State forest laws, to- 
gether with such rules and regulations 
in accord therewith as he may deem 
necessary, and shall annually print and 
distribute a list of all Fire Wardens, 
with their addresses. He shall also 
furnish notices, printed in large letters 
on linen, calling attention to the dan- 
ger from forest fires and to forest fire 
and trespass laws and their penalties. 
Such notices shall be posted by the 
Fire Wardens in conspicuous places 
along every highway in brush or for- 
est covered country, at frequent inter- 
vals along streams and lakes frequent- 
ed by tourists, hunters and fishermen, 
at established camping sites, and in 
every post office in the forested region. 

Sec. 6. Assistant State Forester.— 
There shall be an Assitant State For- 
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ester, who shall be a technically trained 
forester, appointed by the State For- 
ester, with the approval of the State 
Board of Forestry. He shall receive 
a salary of $1,500 per year and all 
traveling and field expenses incurred 
in the conduct of his official business. 
He shall perform such duties as may 
be assigned to him by the State For- 
ester, whose place he shall fill during 
any disability or absence of the State 
Forester. 

Sec. 7. Chief and Assistant Chief 
and District Fire Wardens.—The State 
Forester shall be Chief Fire Warden, 
and the Assistant State Forester shall 
be Assistant Chief Fire Warden. The 
Chief Fire Warden shall have charge 
of the District Fire Wardens, and all 
the Fire Wardens of the State, and aid 
and direct them in their duties. There 
shall be District Fire Wardens at sal- 
aries of $1,000 each per annum and 
necessary traveling and field expenses, 
salaries and expenses to be paid half 
by the State and half by the counties 
composing the districts. Their ex- 
penses, when approved by the State 
Forester, and their salaries, when due, 
shall be audited and paid directly by 
the State, the amounts due from the 
several counties to be paid into the 
State treasury upon demand; such 
amounts to be apportioned among the 
counties composing the respective dis- 
tricts pro rata according to the as- 
sessed valuation of the real estate in 
such counties. They shall be appoint- 
ed by the State Forester, with the ap- 
proval of the State Board of Forestry 
for each of ten districts, the bound- 
aries of which are to be determined 
from time to time by the State For- 
ester, with the approval of the State 
Board of Forestry; and, furthermore, 
any county or combination of less than 
four counties shall be made a separate 
fire district upon request of the Coun- 
ty Board or Boards of Supervisors, in 
which case such special fire district 
shall pay two-thirds and the State one- 
third of the cost of maintaining its 
District Fire Warden. 

Sec. 8.. Duties of District Fire War- 
dens.—The duties of District Fire 
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Wardens shall be to devote their en- 
tire time to State forest interests, ac- 
cording to rules and directions to be 
determined by the State Forester, with 
approval of the State Board of For- 
estry. They shall take prompt meas- 
ures to prevent and extinguish forest 
fires, keep a record of the cause, ex- 
tent, and damage of all forest fires in 
their respective districts, and perform 
such other duties as the State Forester 
may direct. 

Sec. 9. Voluntary Fire Wardens 
and Their Duties —Each District Fire 
Warden shall appoint, subject to the 
approval of the State Forester, in such 
number and localities as he deems 
wise, public-spirited citizens to act as 
Voluntary Fire Wardens. They shall 
promptly report all fires to the respect- 
ive District Fire Wardens and take 
immediate and active steps towards 
their extinguishment, report any vio- 
lation of the forest laws, and assist in 
apprehending and convicting offend- 
ers, and give all possible assistance to 
the District Fire Wardens. For such 
services payment shall be made by the 
State at the rate of 25 cents per hour 
for the time actually employed, pro- 
vided that payment for such services 
shall not be made to any Federal for- 
est reserve officials, who act as Fire 
Wardens, and shall not in any case 
exceed $50 for one year. The Super- 
visors and Rangers on the Federal 
forest reserves within the State, when- 
ever they formally accept the duties 
and responsibilities of Fire Wardens, 
shall be appointed as Voluntary Fire 
Wardens, and shall have all the powers 
given to Fire Wardens by this act. 

Sec..10. Powers and Requirements 
of Fire Wardens.—All Fire Wardens 
shall have the powers of peace officers 
to make arrests, without warrant, for 
violations of any State or Federal for- 
est laws. Any Fire Warden who has 
information which would show, with 
reasonable certainty, that any person 
had violated any provision of such for- 
est laws, shall immediately take action 
against the offender, either by using 
his own powers as a peace officer, or 
by making complaint before the proper 
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magistrate or by information to the 
District Attorney, and shall obtain all 
possible evidence pertaining thereto. 
Sec. 11. Assistance and Compensa- 
tion of Citizens in Fighting Fires.— 
All Fire Wardens shall have authority 
to call upon able-bodied citizens, be- 
tween the ages of 16 and 50 years, in 
the territory in which they act, for as- 
sistance in putting out fire, and any 
such persons who refuse to obey such 
summons, unless prevented by good 
and sufficient reasons, shall be liable 
to a fine of $15, to be collected in ac- 
tion for debt by State prosecution to 
be made by the Fire Warden who is- 
sued the summons. Compensation for 
services rendered in fighting fire shall 
be at the rate of 20 cents per hour for 
the time actually employed, one-half 
to be paid by the State and one-half 
by the county in which fire occurred. 
The Fire Warden in charge shall sub- 
mit time record and bill of the men 
employed to the District Fire Warden, 
who shall examine and forward it, im- 
mediately, to the State Forester, with 
approval or criticism. The State For- 
ester, if he approves the bill, shall for- 
ward it at once to the State Auditor, 
who shall pay it in full, as soon as au- 
dited and found correct, one-half due 
from the county to be collected after- 
wards by the State. Fire Wardens 
shall assist, with the help of the citi- 
zens at their disposal, in extinguishing 
fires either wholly or partly in adjacent 
counties. In the case of fire fighting 
outside the county in which citizens 
reside, the summoning Fire Warden 
shall note the fact in his record and 
bill of the men employed and the State 
Auditor shall charge only one-third of 
the amount, due from the counties for 
any particular fire, to the county from 
which the men were summoned to the 
adjacent county, the other two-thirds 
being chargeable against the county 
in which the fighting was actually 
done. The District Fire Wardens shall 
have power to incur expense for the 
transportation and other expenses of 
fire fighters, and shall include the 
same, with necessary vouchers, in his 
account. Such expenses shall be paid 











1904 


by the State Auditor and apportioned 
among the counties as provided for 
expenses earlier in this section. 

Sec. 12..Fire Patrol_—In times and 
localities of particular fire danger, the 
State Forester shall maintain a fire 
patrol, through the District Fire War- 
dens, at such places in brush or forest 
land as the public interest may re- 
quire, two-thirds of the expense of 
such patrol to be paid by the county 
and one-third by the State. 

Sec. 13. District Attorneys to Prose- 
cute Vigorously.—Whenever an arrest 
shall have been made for violation of 
any provision of this act, or whenever 
any information of such violation shall 
have been lodged with him, the Dis- 
trict Attorney of the County in which 
the cfiminal act was committed must 
prosecute the offender or offenders 
with all diligence and energy. If any 


District Attorney shall fail to comply: 


with the provisions of this section he 
shall be deemed guilty of a misde- 
meanor, and, upon conviction, shall be 
fined not less than $100 nor more than 
$1,000, or be imprisoned not less than 
thirty days nor more than one year, 
or both, in the discretion of the court. 
The penalties of this section shall ap- 
ply to any magistrate, with proper 
authority, who refuses or neglects to 
cause the arrest and prosecution of 
any person or persons when complaint, 
under oath, of violation of any terms 
of this act has been lodged with him. 

Sec. 14. Destruction of Warning 
Notices—Any person who shall ma- 
liciously or thoughtlessly destroy, de- 
face, remove or disfigure any sign, 
poster or warning notice posted under 
the provisions of this act shall be 
guilty of a misdemeanor and punish- 
able upon conviction by a fine of not 
less than $15 nor more than $100, or 
imprisonment in the county jail for a 
period of not less than ten days nor 
more than three months, or both. 

Sec. 15. Wilfully, Maliciously or 
Negligently Setting Forest Fires.— 
Every person who wilfully, malicious- 
ly or negligently sets on fire or causes 
or procures to be set on fire any woods, 
brush, prairies, grass, grain or stubble 
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on any lands not his own, or allows a 
fire to escape from his own. land, 
whereby any property of another is 
injured or destroyed, or accidentally 
sets any such fire or allows it to escape 
from his control without extinguishing 
it, or using every effort to extinguish 
it, shall be deemed guilty of a misde- 
meanor, and upon conviction shall be 
fined not less than $50 nor more than 
$5,000, or imprisoned not less than 
thirty days nor more than five years, 
or both. Setting such fires or allow- 
ing them to escape shall be prima facie 
proof of wilfulness, malice or neglect 
under this section ; provided, that noth- 
ing herein contained shall apply to a 
person who, in good faith, sets a back 
fire to check a fire already burning. 

Sec. 16. Civil Liability for Forest 
Fires.—In addition to the penalties 
provided in sections 15, 17, 18 and 19 
of this act, the United States, the 
State, the County, or private owners, 
whose property is injured or destroyed 
by such fires, may recover, in a civil 
action, double the amount of damages 
suffered ; in case the fires were willful 
or malicious, or im case such fires were 
caused or escaped accidentally or un- 
avoidably, civil action shall lie only 
for the actual damage sustained, as 
determined by the value of the proper- 
ty injured or destroyed and the detri- 
ment to the land and the vegetation 
thereon. The presumption of wilful- 
ness, malice or neglect shall be over- 
come, provided the person leaving a 
fire, under section 17, uses reasonable 
precaution to extinguish it; or, under 
section 19, the precautions provided 
in that section are observed ; or, under 
section 18, fires are set with permission 
of and under direction of the District 
Fire Warden, during the “dry sea- 
son ;” or, during the wet season, fires 
are not set until after one full day’s 
notice is given to each and every ad- 
jacent land owner. 

Sec. 17. Extinguishment of Camp 
Fires —Every person who, upon de- 
parting from a camp or camping place, 
in brush or forest land, wilfully or 
negligently leaves fire burning or un- 
extinguished, or who upon building 
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such fires does not take proper pre- 
cautions to prevent its spread, whereby 
it might be communicated to brush or 
forest land and do damage, shall be 
subject to a fine of not less than $50 
nor more than $250, with costs of suit 
and collection; and if the defendant 
or defendants refuse or neglect to pay 
the fine and costs imposed, or make 
satisfactory arrangement for the pay- 
ment of same within thirty days, he 
or they shall be confined in the com- 
mon jail of said county for a period 
not less than thirty nor more than six- 
ty days. 

Sec. 18. Restructions of Use of Fire 
in Dry Season.—It shall be unlawful, 
during what is locally known as the 
“dry season (this to be considered as 
the period between May 15 and the 
first soaking rains of autumn), for 
any person or persons to burn brush, 
stumps, logs, fallen timber, fallows, 
brush, grass or forest covered land, 
grain, or stubble, or blast wood with 
dynamite, powder or other explosives, 
or set off fireworks of any kind in for- 
est or brush-covered land, either their 
own or the property of another, with- 
out permission of and under the direc- 
tion or supervision of the District Fire 
Wardens; these restrictions not to ap- 
ply to the ordinary use of fire or blasts 
in logging redwood, nor in cases where 
back fires are set in good faith to stop 
an existing fire. Violations of these 
provisions shall be a misdemeanor, 
punishable upon conviction by a fine 
of not less than $50 nor more than 
$1,000, or imprisonment not less than 
thirty days nor more than one year, 
or both. Persons or corporations caus- 
ing fires by violation of this section 
shall be liable to the State, in an action 
for debt, to the full amount of all ex- 
penses incurred in fighting such fires. 

Sec. 19. Engines in Forest Land.— 
Logging locomotives, donkey or 
threshing engines, railway locomotives 
and all other engines, boilers and loco- 
motives operated in, through or near 
forest, brush or grass land, which do 
not burn oil as fuel, shall be provided 
with netting or steel or iron wire so 
constructed as to give the best prac- 
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ticable protection against the escape 
of fire and sparks from the smoke- 
stacks thereof and adequate devices 
to prevent the escape of fire from ash 
pans and fire boxes; and failure to 
comply with these requirements shall 
be a misdemeanor, punishable upon 
conviction by a fine of $500; and any 
officer or employe of a railroad com- 
pany violating any provision of this 
section shall be liable to a penalty of 
$100 for every such violation; and, 
furthermore, the railroad company or 
owner of such engines shall be liable 
in a civil suit for all damage to any 
property of any kind whatever in- 
jured or destroyed by fire caused by 
such engines, such damages to include 
detriment to the land and the vegeta- 
tion thereon. 

Sec. 20. Criminal Action—Forest 
Trespass.—Every person who unlaw- 
fully and wilfully cuts, injures or de- 
stroys any kind of wood or timber or 
the product of such wood or timber 
standing or growing upon the lands 
of another, or of the State or of the 
United States, or upon any public 
highway, or carries away any wood 
or timber or products thereof from 
such.lands, is guilty of a misdemeanor, 
and, upon conviction, shall be fined 
not less than $25 nor more than $1,000, 
or be imprisoned not less than fifteen 
days nor more than three years, or 
both, in the discretion of the court. 

Sec. 21. Civil Liability for Forest 
Trespass.—In addition to the penalties 
provided in section 20 for willful tres- 
pass on forest lands, the private own- 
ers, the United States, the State, or 
the County upon whose lands the will- 
ful trespass was committed may re- 
cover in a civil action double the 
amount of damages suffered; or, in 
case of involuntary or innocent tres- 
pass, or of taking such wood or timber 
from uncultivated woodland for the 
repair of a public highway or bridge 
upon or adjacent to the land, civil ac- 
tion shall lie only for the actual dam- 
age, as determined by the value of the 
wood and timber taker and the detri- 
ment to the land. 

Sec. 22. Clearing Along Country 
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Roads and Railroads.—Counties, along 
the county roads, and railroad com- 
panies, along their lines of road, in 
forest or brush land, shall, when so di- 
rected by the State Forester, and in a 
manner and to an extent prescribed by 
it, cut and remove all brush, grass and 
inflammable material from their rights 
of way. If such clearing is not done 
within a reasonable time after notice, 
said time to be fixed by the State For- 
ester, the State Forester shall have it 
done and the County or railroad com- 
pany shall be liable in an action of debt 
for the expense thus incurred, and in 
addition thereto for the expense of any 
fire patrol rendered necessary by such 
delay. 

Sec. 23. Disposal of Moneys Re- 
ceived as Penalties.—All moneys re- 
ceived as penalties for violations of 
the provisions of this act, less the cost 
of collection, and not otherwise pro- 
vided for, shall be held in the State 
treasury as a fund available only for 
forest protection; provided, that one- 
quarter of every fine received, or such 
portion thereof as shall not exceed 
$25, shall be paid to the person upon 
whose information the action was 
brought, and an equal amount shall be 
paid to the Fire Warden who made the 


arrest; and, further, that if a Fire 
Warden is both informant and prose- 
cutor he shall be entitled to one-half 
the fine, or as much thereof as shall 
not exceed $50. 

Sec. 24. Moneys for Forest: Pur- 
poses.—County Boards of Supervisors 
are hereby authorized to appropriate 
money for purposes of forest protec- 
tion, improvement and management ; 
provided, however, that such sums 
shall not in any one year exceed one 
per cent of the assessed value of the 
County property. 

Sec. 25. Payment of Expenses Un- 
der This Act—The sums needed for 
carrying out the provisions of this act 
shall be appropriated annually out of 
any money in the treasury not other- 
wise appropriated. 

Sec. 26. All acts or parts of acts in- 
consistent with the provisions of this 
act are hereby repealed. 

Sec. 27. This act shall take effect 
and be in force immediately after its 
passage. 

In addition to the foregoing sections 
the Bureau is considering others cov- 
ering the matter of a rebate tax on 
planted and cut-over lands, and in re- 
gard to Arbor Day. 


THE FORMATION OF LODGEPOLE 
PINE FORESTS 


BY 


MARTIN L. ERICKSON 


L ODGEPOLE PINE is primarily 
a gregarious tree. In _ the 
Rocky Mountain region the typical 
Lodgepole pine forest is a pure forest 
of even stand of nearly the same age. 
It covers within its altitudinal zone 
whole ‘mountain sides, to the almost 
entire exclusion of other species, ex- 
tending uninterrupted for miles 
through canons and along mountain 
divides. 
Such pure forests, however, are 


comparatively young as a consequence 
of the inevitable forest fires which 
pass intermittantly through the moun- 
tains, destroying the virgin timber. 
New forests must establish themselves 
over these burned districts. The ma- 
ture Lodgepole forest is not always a 
pure forest. As the tree grows older, 
the dominant ones suppress and final- 
ly kill a great many overtopped trees. 
This leaves space for more tolerant 
species, as the Engelmann spruce and 
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Alpine fir, which eventually form the 
trees in mixture. At the foot of moun- 
tain slopes along ravines and creeks, 
Alpine fir and Engelmann spruce are 
the predominant species in mixture 
with lodgepole pine; then as we as- 
cend the mountain, we pass through 
a broad zone of almost pure lodgepole, 
extending for two or three thousand 
feet in elevation; coming out near its 
upper edge, we meet with red fir on 
the ridges and rocky slopes; then near 
the top of the mountains the Alpine 
pines and Alpine types occur. In gen- 
eral, the statement is true, that wher- 
ever lodgepole pine is found the pre- 
vailing species is lodgepole. 

In the northwest, west of the Rocky 
Mountains, in Idaho, and Washing- 
ton, the lodgepole pine was frequently 
observed to occur in pure stands; but 
cedar, hemlock, silver pine and bull 
pine occasionally form a considerable 
percentage of the stand in mixture. 
In Wyoming and Colorado, the bull 
pine and Colorado blue spruce grow 
with it. 

Lodgepole pine is quite intolerant 
of shade, especially so when young. 
Very few seedlings of lodgepole pine 
are found growing in the dense virgin 
forest. The young plant will not grow 
under a heavy shade of forest trees. 
It is only on exposed areas that lodge- 
pole comes up thick and vigorous. 
When the conditions are most favor- 
able, as on a steep hillside where the 
light can enter from the sides, and 
where the soil is firm and of suitable 
quality, it is then possible for seed- 
lings to come up, under the old trees. 
The young slender trees in the pole 
forest stage, growing very thickly to- 
gether, persist tenaciously in the 
struggle for dominance, even when 
only the tip of the crown receives light 
from above. In such cases the top is 
very short and thin and the tree is i 
tall, slender pole. The larger trees 
exist and do fairly well under partial 
shade, as when growing in rather open 
forests in mixture with Alpine fir and 
Engelmann spruce; in the pole forest 
the overtopped trees succumb to death 
very slowly.. It is the killing off of 


these inferior trees that make the dry 
dead and down stuff so common in 
the pure lodgepole pine forest. 

The fact that lodgepole pine does 
not come up under much shade deter- 
mines largely the composition of the 
forest. If much light is required for 
the growth of seedlings, it means that 
the forest will either be open in char- 
acter, consisting of trees of varying 
ages, or else it will be dense and all 
the trees of practically the same age. 
Lodgepole pine forests occur in both 
of these forms, but the latter is the 
most typical and common. 

Reproduction of lodgepole pine is 
so closely. interwoven with the ef- 
fects of fire that we might say the 
prime cause of new stands of lodge- 
pole pine is the result of a burn. 

Like the jack pine of the Lake 
States, the lodgepole pine cones do 
not open immediately after maturity, 
but the scales remain closed from two 
to ten years, or until made to open by 
heat. During this time, the ripe seed, 
protected by the cone scales, remains 
intact and seems to lose none of its 
vitality. Young seedlings of lodgepole 
pine spring up very abundantly on 
burned over districts, and soon clothe 
the entire ground with a dense cover 
of reproduction, 

A fire passing through a lodgepole 
forest kills the trees, but unless the 
fire is severe, leaves the trees standing 
and the heat of the fire is sufficient 
to open the cones, but not enough to 
destroy them. The winged seeds now 
set free are blown long distances, finai- 
ly lodging on the ground, and becom- 
ing partially covered by the next rain, 
germinate very readily, and grow up 
in the open, forming a very dense cov- 
er. 
Because of its very thin and tender 
bark, the lodgepole pine is extremely 
sensitive to fire; a mere ground fire 
often doing considerable injury to 
whole forests. A severe. ground fire 
will not only scorch the trunk badly, 
but will burn deep into the wood, 
and will either leave a mere shell of 
trunk, or wil] completely girdle it, thus 
entirely killing the tree. Perhaps 
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there is no species better able to re- 
cover itself after a fire than lodgepole 
pine. Instances.of recovery are com- 
mon where more than half of one side 
has been burned away. This process 
of healing begins with the uninjured 
portion and extends all the way round 
the stem, and after the tree has nicelv 
started to repair itself, it often seems 
to grow faster than it did before the 
fire occurred. The probable reason 
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area of a burn would be _ limited. 
Burned strips and blocks are frequent 
in lodgepole pine regions, showing 
where the susceptible lodgepole has 
been destroyed, while other species 
like the red fir have been left intact. 
In less dense forests of mature trees 
the lodgepole is able to withstand rav- 
ages of fire nearly as well as other 
pines and spruces; the bark is thicker, 
the ground is not covered with that 





Types of Young Lodgepole Growth About 20 to 25 Years Old. 


for this is because of the more light 
and root space available by the death 
of many surrounding trees. 
Lodgepole pine, on account of its 
dense growth, thin bark and dry res- 
inous character ‘of the wood, burns 
more freely than many other species 
and will prolong and extend a for- 
est fire, whereas if the forest were 
composed of more fire-resistant spe- 
cies, the opportunity for extending 





mass of dry pole stuff, and the dis- 
tance between individuals prevents fire 
from passing from tree to tree. 

The re-seeding of burned areas by 
spruce, fir, and most pines is effected 
from seed of border trees or from an 
occasionally surviving specimen, and 
not from the destroyed trees them- 
selves, as in the case of lodgepole pine. 
The tender cones of these species do 
not protect the seed within, and usu- 











1 RRS eR RE oo 


=e 








1904 FORESTRY AND IRRIGATION 507 


ally the cones open and permit the seed 
to drop to the ground the very au- 
tumn they mature. A slight surface 
fire, then, is sufficient to kill all the 
seeds and sprouts. The thick-scaled, 
serotinous cones of the lodgepole pine 
remain closed under natural conditions 
for several years. As is usually the 
case, a surface fire, or often a quite 
severe fire, does not affect or suffi- 
ciently burn the cones to prevent them 
from carrying the seed through the 
fire; later the cones open and liberate 
the seeds, and re-seeding takes place 
from the standing fire-killed trees 
more certainly and rapidly than is 
usual by spruce and fir from living 
trees. The heat from a surface fire 
may burn a portion of the trees, and 
a part, if not the whole, of the tup. 
may be heated, but not burned, and 
the cones begin to open so the seeds 
are in time set free. Of course, a 
great many of the seeds reaching the 
ground fail to germinate, but the 
quantity shed is so great that a sufii- 
ciently thick stand of reproduction is 
always assured. 

As the tree fruits every year, nearlv 
all standing trees are loaded with a 
crop of cones, the side branches as 
well as the crown portion producing 
them. It is easy to imagine the im- 
mense quantities of seed from a whole 
forest when all these cones liberate 
their seed at practically the same time. 
It is not surprising then to understand 
the cause of the dense lodgepole re- 
production on burned over areas. 

The reappearance of lodgepole pine 
over burned land, originally occupied 
bylitself, is doubly assured, because re- 
seeding may take place not only from 
living trees, but also from the standing 
fir¢-killed trees. The reproduction of 
lodgepole is still further ascertained, 
because of the early fruiting of young 
trees. Fully mature cones have been 
found on small trees five to eight feet 
high, and from ten to fifteen years of 
age. Lodgepole extends its area be- 
yond the original one a considerabie 
distance on all sides. This continual 
process of renewing itself on the same 
ground after burns may go on ior 


generations; trees of different ages, 
bearing fire scars at different periods, 
indicating three of four separate 
crops, are found standing in isolated 
places overtopping the dense young 
growth. 

From sample acres, on which repro- 
duction studies were made, the number 
of specimens varies greatly, but it 
would be safe to say that the average 
acre of reproduction on a burned 
over area contains 15,000 specimens. 
As an illustration of the density of 
seedlings, on a gentle north slope at 
an altitude of 6,600 feet in a moder- 
ately deép sandy loam soil, a sample 
acre of lodgepole reproduction gave 
by actual count 17,968 seedlings. 
Again, on another acre in a different 
locality, but soil and situation practi- 
cally the same, 13,632 individuals were 
counted. These seedlings were grow- 
ing in the open, over a burned area, 
among considerable dead and down 
wood, which was not completely con- 
sumed by fire. The average age was 
fourteen years, varying from nine to 
sixteen ; the mean height of the seec- 
lings measured three feet. Many of 
these small trees were ‘beginning tc 
bear cones. 

When the leafy canopy overhead is 
not too dense, and when some lighi 
comes.in from the sides, reproduction 
under partial shade may take place. 
A’ good example of this was observed 
in Park County, Montana, where on 


dow on the north, grew some fairly 
thick patches of reproduction under 
tall mature pines. A severe fire liad 
passed over this region about twenty- 
five years since and left only the larg- 
er pines. These pines were badly in- 
jured by fire, yet continued to grow, 
and at the time observed the fire scars 
had almost healed over. When the 
fire passed over this region, many 
cones were opened by the heat, and the 
seeds, liberated, were left on the 
ground to germinate. The larger trees 
which survived the fire still continued 
to furnish some seed, and because of 
the light from the sides and loose 
canopy overhead, the seeds started and 


a steep hillside facing an open at 
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grew. Upon analysis of sample plots 
the growth was found to be much 
slower than seedlings grown in the 
open. The reproduction here was not 
pure lodgepole, being formed of sev- 
eral species. 

From a study of three typical sam- 
ple acres, the following figures were 
obtained : 


Number of Seedlings and Species on Three Sample 
Acres—Partial Shade. 


| 
Engle-| nou? 


No | ‘pole; |,™20" \sprace,| ae. | Total 
om —_|—— —_ 
1 5123 327 1462 1198 8111 
2 12099 218 2180 763 15269 
3 5886 109 4253 | —— 
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the stand of poles. The pole forest 
is very dense. A mature stand is 
close grown, though not particularly 
or necessarily dense, as the foliage of 
the lodgepole is very thin. The dens- 
ity of the old wood diminishes very 
slowly because of the persistent char- 
acter of the species. This persistency 
in growth, and even competition of 
lodgepole, hinders proper natural thin- 
ning, and, consequently, best develop- 
ment of merchantable timber. For 
these, lodgepole pine patches of pole 
stuff to become merchantable log size 
timber is a very slow process, and oft- 
en requires a hundred years. The trees 
in the pole forest grow exceedingly 
close together, and growth is so even 
all through that the process of thin- 








Old Burn in Lodgepole Pine Forest on Lower Slope of Sleeping Cap Mountain. 


Shows 


Reproduction of Same Species from Cones on Fire Killed Trees. 


The development of “pole patches,” 
resulting in the pole forest, is the di- 
rect outcome of reproduction on burn- 
ed ground. A peculiar fact is. noted 
in regard to the density of mature 
forests of lodgepole in relation with 


ning of less vigorous trees by suppres- 
sion is very slow. ‘Two to six inch 
trees, averaging ninety years of age, 
are common in one of these pole patch- 
es. A ninety-year-old tree in the or- 
dinary forest is comparatively large 
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and usually merchantable from a tie 
point of view. A tree only four inches 
in diameter and ninety years old is 
seriously handicapped in a race where 
there is no immediate prospect for 
dominance and growth to merchant- 
able size. Under the best conditions 
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state, for the reason that the most vig- 
orous grow rapidly when once assum- 
ing dominance, and, in turn, suppress 
the weaker trees. 

Pole patches are not results of nat- 
ural occurrences, but, as stated at the 
beginning of this subject, are the di- 


Burn of 1889 on Blackfeet Reservation, Near Midvale, Montana. 
Densely Restocked with Lodgepole Pine. 


of soil and situations these pole patch- 
es can develop into good standing 
timber; if the situation is not suit- 
able, the merchantable stand is poor. 
Scarcely ever do we see poles grow- 
ing thick and slow in good soils and 
situations, and continuing in that 


rect results of reproduction on burn- 
ed over land. The young seedlings, 
very dense when young, reduce their 
density very slowly, and by the time 
the tree has reached pole size, it is 
still struggling for dominance over 
its neighbors. 
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The red fir has much the same pow- 
er of germinating on burned over 
areas, and will stand a much greater 
dryness than lodgepole pine. On steep 
southern slopes the dry conditions are 
too intense for lodgepole to maintain 
itself; the red fir has undisputed pos- 
session of the ground. In many lo- 
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The study of the ecological devol- 
opment in the successive steps to re- 
foresting of denuded and burned over 
areas is made much easier because of 
this peculiar, yet fortunate, power of 
the lodgepole pine to establish itself 
over such areas. With the ground ex- 
posed by fire to the hot summer sun, 





Slopes on Northern Side of Grayback Range, San Bernardino Forest Reserve, California, 


Bearing Lodgepole Pine and Limber Pine. 


calities lodgepole pine and red fir 
were observed coming up together in 
equal quantities. The red fir showed 
a somewhat slower growth than lodge- 
pole, but since it is able to withstand 
some shade, it maintains itself with 
ease. 


Altitude 11000 Feet. 


the soil bakes and cracks, and it hard- 
ly seems possible that any except the 
most zerophytic types of vegetation 
could exist in such dry situations, but 
the seed of the lodgepole pine find 
here a favorable germinating bed, and 
in a few years after the burn, young 

















1904 


seedlings are well started, and in a 
decade this ground is completely cov- 
ered with the young plants from a 
foot to five feet in height. After the 
ground becomes well shaded by dense 
reproduction, and a humus gradually 
accumulates, the soil loses its hard 
and dry character, and henceforth in 
the growth of the young forest, rap- 
idly regains its organic composition 
from the decay of vegetative mould 
and pine needles. The intensely dry 
character of the soil is gradually less- 
ening, and finally when the pole con- 
dition of forest is developed, we have 
that' stage in the growth of lodgepole 
where the fiercest kind of a struggle 
for dominance and survival results in 
an almost stationary diameter increase, 
while the height growth is rap- 
id. ‘The characteristic tree now is one 
with a long, slender bole, small crown 
and shallow roots. 

Those specimens in the pole forest 
less ‘able to cope with the strenuous sit- 
uation must eventually die, or become 
so weak that decay sets in, or the wind 
blows them down. The dominant trees 
continue to grow very rapidly, and 
soon become merchantable from a tie 
standpoint. The dead and down stuff, 
if not burned again, decays and grad- 
ually forms a humus, which enriches 
the soil. The density of the forest 
becomes very much reduced, forest 
underbrush grows up, and the soil 
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gains in organic and mineral constit- 
uents, and if of a clayey consistency, 
the water content has increased very 
perceptibly. Scattered seedlings of 
lodgepole pine, spruce, and fir now 
spring up. A deep layer of humus is 
formed, much moisture is retained in 
the ground, and if no more fires oc- 
cur, the forest, by the gradual en- 
croachment of more mesophytic types 
of vegetation, has again regained its 
virgin character. 

We have now the original mixed 
forest as it was before the fire oc- 
curred. 

The ordinary occurrence of lodge- 
pole pine throughout its range in the 
Rocky Mountain region in even stands 
and even-aged forests, and a study of 
the growth and development of the 
pine forest from the ‘seedling stage to 
the mature tree, leads to the conclu- 
sion that forest fires directly deter- 
mine this uniform character of lodge- 
pole pine forests. 

A fact of mighty importance to ir- 
rigation and agriculture in the West 
in relation to forest covers on moun- 
tain sides at sources of streams for 
the regulation of water supply, is that 
lodgepole pine does not, under na 
al conditions, vacate territory when 
once gaining a foothold, but in spite 
of repeated fires, quickly re-establishes 
itself on the same ground and contin- 
ues to extend its original area. 


NEWS OF RECLAMATION SERVICE 


Progress of Work of Former Projects 
and Result of Search for New Ones 


Situation in South Dakota. 


R. F. H. NEWELL, Chief Engi- 

neer of the Reclamation Serv- 

ice, states that the progress of con- 
struction in South Dakota -has been 
delayed by the indifference to or ig- 
norance of the situation on the part 
of the local land owners. It is neces- 
sary before construction can begin to 


obtain an agreement from the land 
owners to abide by the conditions of 
the reclamation law in regard to the 
subdivision of land and the repayment 
of the actual cost of irrigation. A 
number of land owners who would 
be greately benefitted are hanging back 
and jeopardizing the work. 
Over one million dollars will be in- 
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vested in construction in South Da- 
kota as soon as the land owners take 
action. The enormous increase of 
value which will result should be suf- 
ficient to attract these men, but many 
of them think that by holding back 
they can secure benefits without mak- 
ing payments. In this they will be 
disappointed, as alternative plans are 
being considered to build a smaller 
system, and cut out areas for which 
the owners have not signed. It is not 
desired to condemn this land to per- 
petual sterility by so doing, however, 
and land owners are being given op- 
portunity to subscribe. 

The work consists of a canal taking 
water from the Bellefourche River, on 
the north side of the Black Hills, and 
irrigating the lands on both sides of 
the stream. It is probable, however, 
that the original plan will be modified, 
omitting the south side canal, and 
planning a smaller canal on the north 
side, if the land owners delay much 
longer. If the land is excluded it will 
probably not be possible to enlarge the 
works to cover it, as the construction 
is of a permanent character, and there 
is strong pressure brought to bear to 
begin construction at other points in 
the state as soon as this matter is defi- 
nitely determined upon. 

As construction has already been 
begun in this locality, it is the inten- 
tion to give the people every reason- 
able opportunity, and if this is neglect- 
ed, to at once reduce the system or 
transfer the work to another part of 
the state. 





Progress in Oregon. 


U NDER direction of Mr. John T. 

Whistler, engineer in charge of 
irrigation work in Oregon, exhaustive 
examinations of alternate schemes in 
connection with the Umatilla project 
are being carried on, and work on the 
Malheur project has been continued 
along the lines of the development of 
topography of irrigable lands. Bor- 
ings with diamond drills have been 
made and test pits sunk in the vicinity 
of dam sites. 
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A field party investigated the possi- 
bility of diverting the waters of John 
Day River onto Umatilla lands, and 
reports that any project to divert water 
from North Fort of John Day River 
below the confluence with Bull Run 
is impracticable, as it would involve 
the construction of a canal approxi- 
mately 120 miles long at a cost rough- 
ly estimated at $1,600,000. This party 
will investigate the diversion possibili- 
ties at the confluence of North and 
South Forks below the town of Monu- 
ment. A diversion at this point would 
justify a heavy expense, as the mini- 
mum discharge is large. 

Topographic parties are busily en- 
gaged in sinking test pits and mapping 
various sections connected with the 
several projects contemplated. 





The Truckee-Carson Project. 


HE Truckee-Carson project in 
Nevada has been duly approved, 
various contracts let for construction, 
and the work is now so well under 
way that it is believed water will be 
delivered to some of the irrigable land 
in the year 1905. In anticipation of 
this, careful surveys and examinations 
of these lands have been made and 
plates prepared for four townships 
within which are considerable areas 
of public land which has been segre- 
gated under the second form of with- 
drawal, specified in the Reclamation 
Act. 

These lands have been classified into 
farm units and the limit of area per 
entry which may be reasonably re- 
quired for the support of a family 
upon these particular lands fixed. The 
charges which shall be made per acre 
upon said entries, and which are ap- 
portioned equitably and determined 
with a view to returning to the rec- 
lamation fund the estimated cost of 
construction of the project, are esti- 
mated to be $26 per acre, to be paid in 
ten annual installments. The time 
when payments shall commence upon 
these lands will probably be on the 
first day of December of the year in 
which the water has been delivered to 
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Minidoka Reservoir Site, Idaho. 
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these lands during the month of April. 
That is to say, if the works are com- 
pleted so as to deliver the water in 
April, 1905, then payments should be- 
gin in December, 1905. If, however, 
through delays, water will not be avail- 
able until after April, 1905, but is 
available on or before April, 1906, 
then payment should begin on Decem- 
ber 1, 1906. 

It is expected that about 250 farms 
will be open to homestead entry in the 
near future, under the terms of the 
Reclamation Act of June 17, 1902, and 
at a later date announcement will be 
made as to the time when applications 
for water rights for said lands will be 
received. 





The Uncompahgre Project. 


4 HE widespread interest in the 

; various projects of the Rec- 
lamation Service is manifest by the 
deluge of letters addressed to both the 
main office at Washington,-D. C., and 
the'local engineers. So many inquiries 
concerning the public lands available 
for settlement under the Uncompahgre 
Valley reclamation project have been 
received that the District Engineer has 
prepared a circular calling the atten- 
tion of persons who anticipate enter- 
ing upon such lands to the following 
facts: | 

“This project includes parts of 
Montrose and Delta counties, in West- 
ern Colorado, these tracts consti- 
tuting the Uncompahgre Valley, trav- 
ersed by the Denver and Rio Grande 
Railway, and including the towns of 
Montrose, Olathe, and Delta. It is 
estimated that approximately 185,000 
acres will be covered by the system, 
of which about 125,000 acres will 
eventually be irrigated. Of these lands 
more than 100,000 acres have passed 
from the control of the Government, 
so that a comparatively small amount 
still remains in public ownership. All 
of the public lands lie along the bor- 
ders of the tract to be irrigated, and 


in general it cannot be definitely 


known what lands are irrigable until 
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the final location of the canal lines has 
been made and approved. 

“All of the public lands referred to 
are in an arid condition, incapable of 
cultivation until water is available for 
their irrigation, and there is no possi- 
bility of watering the lands from any 
other source than from the system pro- 
posed by the Government. 

“The Secretary of the Interior has 
directed that as soon as it is practicable 
all of the public lands shall be divided 
into homesteads or farm units, but one 
of which can be entered by a qualified 
homesteader. In making such sub- 
divisions the engineers will be guided 
by the character of the soil and the 
topography, to the end that there shall 
be included in each homestead as near- 
ly as may be the prescribed amount of 
irrigable land of average quality, and 
lying suitable for both irrigation and 
drainage with reference to the ditches 
for these purposes. 

“The lands have not yet been classi- 
fied, nor have the exact tracts which 
will be irrigated been determined, and 
the charges for water and conditions 
on which it will be furnished have not 
yet been definitely fixed. 

“The amount of land which one per- 
son can take will probably be limited 
to 40 acres of good land. Occasionally 


‘where desirable lands are cut by 


ridges, arroyos, and rock outcrops, the 
total entry may be made large enough 
to include 40 acres of good land. The 
limit of the homestead entry has not 
yet been definitely fixed, however. 

“The work of construction of the 
proposed system is at this date but just 
commenced, and it is not possible that 
any water can be delivered prior to the 
crop season of 1908. 

“Those who may prefer to purchase 
lands rather than make homestead en- 
tries will find considerable land of 
good quality under the project owned 
by private individuals and corpora- 
tions, which can be purchased at prices 
varying from $10 to $50 per acre. 
Parties purchasing such lands should 
inspect them on the ground, so that 
they. may. know what they are buying. 

- “While it is true that the construc- 
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tion of the project will furnish work 
to a considerable number of people, 
parties contemplating a livelihood in 
this way are advised to go upon the 
ground in person and to investigate 
the conditions before incurring the ex- 
pense of moving. 

“Attention is also called to the cir- 
cular of a general character, approved 
by the Secretary of the Interior, under 
date of March 31, 1904.” 

The circular referred to may be had 
upon application to the office of the 
Geological Survey, Washington, D. C., 
or to any of the local offices, and ap- 
plies to all lands withdrawn under the 
terms of the Reclamation Act. 





Owens Valley, California. 


T HE engineers of the Reclamation 

Service in California have made 
varied and thorough examinations of 
the land and water conditions in Ow- 
ens Valley, in that State, and the re- 
ports to the Chief Engineer seem to 
indicate that this valley has particular 
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merits to favor it as an advantageous 
location for an irrigation project. 
Among these are mentioned an abun- 
dance of water power, fertile soil, con- 
genial climate, nearby markets for all 
agricultural projects in Tonopah and 
Gold Field, and a possible outlet to 
Los Angeles in the future. 

The total area of the valley is rough- 
ly estimated at 280,000 acres, of which 
75,000 acres are first-class land, 50,000 
acres second-class, 80,000 third-class, 
and 75,000 acres fourth-class land. 
First and second-class land is.all of 
value as soon as water is applied. 
Third-class land will need drainage 
and washing and will require consid- 
erable work to bring into shape, and 
fourth-class land is too rough for irri- 
gation or is waste from some other 
cause. 

This estimate would seem to indi- 
cate that there is more land than water 
for irrigation, and the problem will 
therefore be to select the most desir- 
able land. Little difficulty should be 
experienced in such selection, however, 











Making a Road to Cement Plant, Salt River Project. 
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as the alkali land lies in a more or less 
continuous body along the lower parts 
of the valley and will probably be al- 
lowed to lie in its present condition, 
as it furnishes a certain amount of pas- 
turage in salt grass, and its present 
owners claim that it is quite valuable 
for winter feed. It is probable that if 
the irrigation systems are confined to 
the lands at present holding water 
rights and to such new lands as are in 
good condition for irrigation, and 
which will require a minimum expend- 
iture for drainage, all the land for 
which there is water can easily be 
found. 

Should the volume of available wa- 
ter exceed the present expectations, all 
the land susceptible of irrigation that 
could be supplied would be reclaimed, 
as the kind and amount of alkali which 
the land contains would undoubtedly 
permit of reclamation. 

Owens Valley is suffering at present 
from an over-abundance of water. 
Thousands of acres are damaged by 
seepage water, and some system of 
drainage is as desirable as more ex- 
tensive irrigation. Large areas of 
swamps could be drained and rendered 
fit for cultivation, and the water thus 
developed on the upper lands would 
prove available for the irrigation of 
lands lower down the valley. Should 
the Long Valley dam site prove a good 
one, and surveys be ordered, it is prob- 
able that a study of the character of 
these return watezs will be made. 





Salt River Project. 


HE extreme high water in Salt 
River, caused by the September 
floods, damaged the Phoenix-Roose- 
velt road, built in connection with the 
Salt River irrigation project, to a con- 
siderable extent. On long portions of 


the road, where it was expected no 
work would have to be done, mud was 
deposited to a depth of from two to 
four feet, making it almost impassable. 
The bed of the channel shifted and a 
large amount of material was deposit- 
ed at various points along the river, 


FORESTRY AND IRRIGATION 


517 


raising the general surface in places 
some three or four feet. 

Up to October 16 eight tunnels had 
been completed, with the exception of 
the lining, and work on the upper por- 
tion of the headworks tunnel is pro- 
gressing favorably, although the ex- 
treme care and skill required on this 
work necessitates great caution. 

The engineer in charge of the Salt 
River project, not being satisfied with 
the former reports on the sources of 
salt in the river, directed a party to 
proceed up the stream to the source of 
the salt, or until fresh water was 
reached. A steadily increasing amount 
of salt was found until the party came 
to Carrizo Creek. The total amount 
of salt in the river below the mouth of 
this creek was 1,650 parts per million. 
The total amount above was 83 parts, 
and the salt contents of the creek at 
the mouth were 9,900 parts. 

Just below the salt springs in this 
creek the amount of salt reached 14,- 
000 parts, and just above, 198 parts. 
A study of the variations of salt in the 
river from Livingstone to this point 
shows conclusively that by far the 
greatest quantity of salt is furnished 
by this creek. The salt springs extend 
over a distance of about half a mile, 
the discharge from them being three 
to five second-feet. 

An investigation will soon be made 
of the feasibility of controlling these 
springs, as the value of irrigation in 
the valley will be enormously increased 
if it is found possible to control the 
salt in this river. 

The new cement mill was nearly 
completed during September, and fire 
brick for lining the cooler portions of 
the kilns were manufactured. Drill- 
ing on the power canal, the construc- 
tion of buildings and other miscel- 
laneous work is being carried forward 
rapidly. 





Planning for North Dakota Irrigation. 
A BOARD of consulting engineers 
of the United States Reclama- 
tion Service, consisting of Arthur P. 
Davis, George Y. Wisner, C. H. Fitch, 
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North Platte River Looking Upstream from 200 Yards Below Dam Site of 
Pathfinder Reservoir, Wyoming. 
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and W. H. Sanders, recently convened 
to discuss the possibilities of irrigation 
in North Dakota. 

It has been found that the use of 
gravity systems, except in the Fort 
Buford project, is out of the question, 
and the problems connected with the 
raising of water by pumping are now 
engaging the attention of the engi- 
neers. 

Surveys and investigations by field 
parties under the direction of Mr. H. 
A. Storrs have disclosed the fact that 
bench lands suitable for irrigation by 
pumping water from the river, exist 
near Bismarck at elevations of from 
25 to 30 feet above the river. 

Besides this section some possible 
locations for pumping plants are be- 
lieved to exist on the Little Missouri, 
Mouse, Hart, Knife, and other rivers 
in North Dakota which will be includ- 
ed in the present investigation. 

On many of the proposed projects 
small streams and washes cut across 
the irrigable lands and at certain sea- 
sons of the year carry large quantities 
of water. Some of this water could 
be stored by building low dams, thus 
lessening the amount of irrigation wa- 
ter that would have to be pumped. It 
is believed that the coulees and deep 
gulches which frequently occur might 
be converted in some cases into canals 
to conduct water from the river back 
to the pumping plant, or from a pump- 
ing plant at the river bank back to an- 
other plant for a higher lift at some 
distance back from the river bank. 

The cost per acre for pumping 
plants, canal systems, and fuel supply 
cannot be estimated until the present 
season’s work secures data as to the 
extent and elevation of benches, size 
and location of plants, etc., and upon 
phis the feasibility of the project will 
largely depend. 
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Land Withdrawals for Milk River Project. 


[N compliance with the recommenda- 
tion of the Acting Director of the 
Geological Survey, the Secretary of 
the Interior has temporarily with- 
drawn from any form of disposition 
whatever, under the first form of with- 
drawal authorized by Section 3 of the 
Act of June 17, 1902, for irrigation 
works in the State of Montana under 
the Milk River project, certain public 
lands in the following townships: 
For Chain Lake reservoir site— 
T. 33 N.,R.13 E. M. P.M. 
34 N., R. 12 E. 
34 N., R. 13 E. 
35 N., R. 12 E. 
30 N., R. 11 E. 
36 N., R. 12 E. 
37 N., R. 10 E. 
37 N., R. 11 E. 
For Lonesome Lake reservoir site— 
.29N.,R.11E. M. P.M. 
T. 29 N.,R. 12 E. 
T. 30 N., R. 12 E. 
T. 29 N., R. 13 E. 
The withdrawal of Lonesome Lake 
reservoir site is for the Marias sub- 
project, under the Milk River project. 


Priel teal 


= 


ae 





Studying Colorado River. 


M R. E. C. MURPHY, general in- 

spector of stream gauging un- 
der the United States Geological Sur- 
vey, has been detailed to make a com- 
prehensive study of all hydrographic, 
data of the Colorado River Basin, with 
a view to estimating the effect of stor- 
age upon the overflow of valleys on 
the lower river. 

He will bring together and arrange 
for publication all the facts bearing 
upon the rainfall and run-off of this 
basin, consulting all the present office- 
records regarding reservoir sites to 
obtain data which may aid him in- 
making a complete and detailed report. 

















THE NATIONAL FOREST RESERVES 


The Purpose of Their Establishment — How They Have 
Grown, and the Important Ends They Will Conserve 


XCLUDING the two reserves in 
Alaska, which cover nearly 
5,000,000 acres, there are now in the 
United States 51 forest reserves, with 
a combined area of 57,833,974 acres. 
These reserves are divided among 13 
States and Territories of the West. Ii 
they redeem arid land only to the ex- 
tent of their own areas, it would 
mean 373,337 new farms of 160 acres 
each—for water is the West’s great- 
est need, and it is now recognized thai 
water conservation is to be the most 
important service rendered by the re- 
serves. What this would mean in the 
way of increased agricultural wealth 
it is easy to see. 

The people of the United States, 
as a whole, have little idea of the 
enormous magnitude of the interests 
affected by the Government’s forest 
reserve policy. Timber supply import- 
ant as this is, is a relatively small part 
of the whole purpose. The reclama- 
tion of millions of acres of arid land, 
a sustained or heightened fertility for 
other millions of acres of farm lands, 
and, finally, the safeguarding for the fu- 
ture of pasturage for millions of head 
of sheep and cattle are already certain 
results of that policy. It contemplates 
furnishing the present and thousands 
of prospective settlers wood, water, 
tillable lands, and prosperous homes. 
Roundly stated, the purpose is to give 
these forest reserves their highest util- 
ity to all who use them now or will 
use them hereafter. 

This is clearly a work of stupendous 
proportions. Irrigation, which will 
prove the salvation of millions of acres 
of these lands, can not realize its larg- 
est possibilities unless the watersheds 
of the West are under conservative 
forest management. Great damage has 
been done there by overgrazing, reck- 
less lumbering and, most of all, by 
fires. Reserves were established to 


stop this damage and to give the for- 
ests their greatest usefulness by con- 
serving the water supply without shut- 
ting off the supply of timber. On 
account of the expense and naturai 
conditions involved, there is a limit 
to the size of impounding reservoirs, 
hence the necessity for preventing 
their overflow by floods, and for mak- 
ing their supply regular, that all the 
water possible may be saved for use. 
Forests are the chief agency in th‘s 
work, and to maintain them is abso- 
lutely essential to the reclamation of 
the arid West. 

This use of a forest, however, is 
not at all inconsistent with its use for 
many purposes. Lumbering, when 
rightly done, is an advantage, not a 
detriment. Grazing, when regulated, 
does not injure the forest, and pros- 
pecting, locating, and developing 
mines are not interfered with by re- 
serve restrictions. Thus the Govern- 
ment, in establishing reserves, in no 
sense withdraws the forests from use. 
On the contrary, while all their pres- 
ent uses are continued, their greai- 
est power for good is kept from injury 
and increased in value by the wise 
and careful protection afforded the 
reserve management. Only under 
such management can these forests 
most effectively aid irrigation in re- 
claiming thousands of square miles of 
waste lands, and in building homes 
over vast areas hitherto regarded as 
impossible of settlement. 

The Bureau of Forestry has had 
during the past summer I5 agents in 
the field investigating actual and pro- 
posed forest reserves. If they discov- 
er that agricultural lands, or lands 
more valuable for other purposes, 
have been included in reserves, they 
will recommend their immediate ex- 
clusion. If they find land which will 
be more useful when reserved than 
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when not reserved, they will recom- 
mend that it be added to an adjacent 
reserve or form a fiew one. 

Often the hardest task of the Bu- 
reau agents is in reconciling conflict- 
ing local interests. Sheep and cattie 
men may be disputing over the ‘saire 
grazing grounds, or each class may 
be at war over individual grazing 
rights. Again, owners of farms or 
of water-power plants may object ty 
any grazing in the forests, lest the 
water supply be injured. In all such 
cases the Bureau experts must exam- 
ine and report on every phase of the 
question, that, so far as possible, ab- 
solute justice may be done to all in- 
terests. In perfecting present boun- 
daries and increasing reserve areas 
temporary local injury to some inter- 
est is sometimes inevitable. This is 
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most unfortunate, but these occasiona! 
injuries can not weigh against the 
importance of the general purpose of 
forest reserve establishment. 

In all of this work one large fact 
is to be recognized. It is that in the 
execution of the policy of reserving 
from private acquisition such parts 
of the public domain as are suited to 
forest growth and most useful under 
permanent forests, a far-reaching and 
beneficent policy is being carried out. 
Under it the government is acting to 
secure perpetually in the interests of 
the whole people vast wealth-produc- 
ing resources which otherwise, under 
the stimulus of immediate private prof- 
its from ‘lumbering, grazing, and the 
like, would in no long time be lost 
forever. 


A TRIP THROUGH THE SAN BER- 
NARDINO FOREST RESERVE 


BY 


GEORGE BELLIS 


HE San Bernardino Forest 
Reserve is located in the 
San Bernardino range of moun- 
tains and in San _ Bernardino 


County, California. It was establish- 
ed in 1893 largely as the result of the 
persistent efforts of the late Col. Adolf 
Wood, manager of the Arrowhead 
Reservoir Company, and other public 
spirited men of San Bernardino. It lies 
in a north and northeasterly direc- 
tion from the San Bernardino Valley, 
famed as producing one-third of the 
orange crop of the entire State, and 
also noted for its irrigation systems, 
which are far advanced and nearer 
perfection here on the whole than at 
any other place in the United States. 
Enormous pumping plants, miles of 
concrete-lined canals, and _ tunnels 
through the mountains are very much 
in evidence throughout the valley. 
Thousands of dollars are here invest- 


ed for the maintenance .of the present 
water supply. Costly pumping plants 
have been installed in some sections 
of the valley, in all over eight hun- 
dred, and money has in no wise been 
spared to continue, and in hope of in- 
creasing the water supply as it was 
at the beginning of the present dry 
spell, which has lasted about six years. 

Despite all this, water has become 
scarcer and scarcer, each year since 
1898. Some of the big canal compa- 
nies who are distributing water for 
domestic purposes do so provided cer- 
tain economical rules for its use of wa- 
ter are strictly adhered to. One com- 
pany furnishing water to be used on 
lawns in Riverside make a special con- 
tract for this use of water. It re- 
serves the right to discontinue it with- 
out notice should it be deemed neces- 
sary, and allows its use before 7 A. M. 
and after 6 P. M. only, so that the 








522 FORESTRY AND IRRIGATION 





November 





Wonderful Results from Irrigation as Shown at Redlands, California. 
Ago, Now a Most Prosperous Community. 





Brookside Avenue, Redlands, California. 


Arid Land 15 Years 














1904 


lawns might get every benefit possi- 
ble and the evaporation will be as lit- 
tle as possible. 

It can be understood, therefore, tHat 
after the great expense incurred in the 
conveying and saving as much of the 
water as possible had failed to supply 
an abundance for all needs, the people 
of this community are now almost as 
a whole crying out against the six or 
seven lumber companies who have in 
the meantime been denuding the wa- 
tershed from which the water is ob- 
tained. 

When the creation of the reserve 
was first agitated, comparatively few 
thought enough of it to give the mat- 
ter serious thought, while others open- 
ly opposed it as a scheme of big lum- 
bering interests to get the government 
to protect certain timber for their spe- 
cial benefit. The writer met a few 
who are a little “sore” about the mat- 
ter even now, but in every case he 
was able to trace it to some personal 
prejudice. 

In my trip through the reserve, I 
found all the forest rangers in the 
active performance of their duties. 
They were uniformed in corduroy 
trousers, blue flannel shorts, gray hats, 
canvas leggings, and blue fatigue 
coats, and carrying a brush, knife, and 
either a shovel or a rope, and some- 
times both. I found also that at cer- 
tain convenient intervals throughout 
the reserve were kept fire fighting tools 
and cooking utensils for the use of 
volunteers or extra men should their 
services be necessary. 

The uniform of the reserve patrol 
force is the result of the wide-awake- 
ness and personal observation of the 
superintendent, Mr. E. B. Thomas, 
and it impresed the writer as a very 
excellent plan and one that should be 
adopted in all the reserves. It gives 
the visitor to the reserve the impres- 
sion that the rangers are there for a 
particular purpose and are not merely 
residents of the mountains, who draw 
a salary for wearing a badge and get 
a “rake-off” from their friends for 
special privileges. It increases the dig- 
nity of the ranger’s position, and at 
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the same time does not work a hard- 
ship in the way of an extra expense, 
as the uniform selected by Mr. Thom- 
as is not only very serviceable but also 
quite inexpensive. Another advantage 
of the uniform is to make the ranger 
where inclined to be at all careless 
about his duty, more careful, as the 
uniform is readily recognized at a 
distance, while one would have to be 
quite close to a ranger to recognize 
him by his badge alone. So that should 
a ranger be inclined to shirk his duty 
at a fire or in the patrol of his district, 
he will be more attentive to duty if 
he is uniformed. 

Having just completed a trip 
through the San Bernardino Valley 
and having in mind the rapid and 
rather alarming shrinkage of the ar- 
tesian belt and the gradual decrease 
of the water supply in the last few 
years and remembering that the re- 
serve furnishes the only watershed 
from which the valley obtains its sup- 
ply, I paid special attention to the 
ground cover, as there is practically no 
timber on the southern exposures, I 
found the south slopes-of the moun- 
tains below the 3,500 feet level covered 
by a growth of chapparral, composed 
of chemise and scrub oak. Where 
the chapparral had escaped fire it was 
found to be quite thick and affording 
a good ground cover. In some of the 
canons on the southern exposures 
there are a few big cone spruce that 
seem to be doing well. It occurred 
to the writer that it might be of ad- 
tage to do something to increase this 
small stand, and aid nature a little. If 
these trees grow here naturally under 
present adverse conditions, they might 
thrive under better ones. They are, 
it would seem to the writer, of more 
value, too, than the knob cone pine 
(Pinus attenuata), because they are 
of commercial value as well as a good 
ground cover. There are indications 
of spruce of considerable size having 
been cut from some of the canons. 
These were probably cut for wood, 
being nearest the valley. 

There is no indication of any other 
timber ever having existed on the 
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southern exposure below the 3,500 
feet level. About this altitude there 
is found in places the knob cone pine, 
though not in great numbers or of 
large size. In the area visited by fire 
last December the writer found the 
trees completely killed. Especial at- 
tention was paid to the ground condi- 
tions in order to find some indications 
of the seed starting, but without suc- 
cess. Of the fire area, where the chap- 
parral grew, was found an abundance 
of young growth as the result of cop- 
pice. The scrub oak was especially 
noticeable, as affording considerable 
cover, to the black, dry ground. This 
would go to recommend the chappar- 
ral as a ground cover on southern 
slopes, where it is impossible to grow 
timber of commercial value. It cov- 
ers the ground much better than the 
knob cone pine and will grow on steep 
slopes where pines will not. It is much 
more resistent to fire and will send up 
coppice to cover the ground soon af- 
ter the fire. 

Near the crest the cutter pine is 
found and in some few places where 
uncut a fairly good stand is observed. 

At Fredalba at an altitude of 5,600 
feet a good stand of Jeffrey pine is 
seen where uncut. At this place the 
mill of Brookings Lumber and Box 
Company is located, with a capacity 
of 60,000 feet per day. The Brook- 
ings Company own about 650 acres 
of what was until cut the best timber 
land in the reserve. Of their hold- 
ings about 5,000 acres have been cut 
over. The slogan of the Brookings 
Company seems to be, “Get lumber, 
all of it, and quick.” The result is 
that when they leave, the forest is 
denuded. They are cutting everything 
that will make a 2x4 and are leaving 
all brush where it falls. About 2,500 
acres of their property was visited by 
fire, which originated from one of 
their donkey engines, and the result is 
that this much of their holdings is en- 
tirely bare. The fire also spread to the 
adjoining government land, burning 
over about 1,500 acres of it, making 
a total area of 4,000 acres. The long 
haul to the valley below, and the small 
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demand. for wood as fuel, make it 
unprofitable to utilize the tops for cord 
wood, and as a result all this is left 
to make a big hot fire when it is once 
started by a spark. 

The area visited by the fire last De- 
cember is still entirely bare. There is 
a movement on foot at San Bernar- 
dino which has as its object the pur- 
chase of the holdings of the Brook- 
ings Company in order that the re- 
mainder of the timber owned by them 
may be saved, or at least.cut by sys- 
tematic methods, thus preserving the 
young growth and some of the ma- 
ture trees for seeding. The writer is 
of the opinion that this would be an 
excellent plan. There is undoubtediy 
a good deal of timber on the Brookc- 
ings property that could be cut with- 
out serious damage to the watershed, 
should conservative forest methods be 
strictly adhered to. Tyler Brothers 
and later Mr. James Fleming cut con- 
siderable timber in the reserve. These 
gentlemen cut for constructive pur- 
poses only and took nothing that 
would not scale two feet at the butt. 
They used oxen and horses in logging 
and as a result the young growth was 
not broken by having logs dragged 
over them by donkey engines. The 
Brookings Company are cutting to 
make boxes, and practically every- 
thing is cut, and what is not cut is 
either broken down in logging or else 
consumed by the fire that is fed by the 
limb stuff and brush left after cut- 
ting. If this denuding is allowed to 
go on as at present, it will be but a 
short time before there will be no tirm- 
ber left to condense the many fogs 
that pass over the mountains, and 
which are condensed and precipitated 
by the cool forest when the stand is 
heavy. The timber is confined to the 
northern slopes of the southernmost 
ridges, and consists of Jeffrey pine, ce- 
dar, and fir, underneath which is a 
fairly good stand of young growth, 
among which is dogwood. Especially 
is this true in and around Little Bear 
Valley, where the Arrowhead Reset- 
voir Company is building a dam and 
a series of tunnels, through which 














1904 


they are to convey the water to the 
south side of the mountains, and 
thence through the canals and flumes 
to the valley. Several electric plants 
are also to be installed, where the drop 
into the valley is made. Another very 
discouraging thing is the way in which 
the lumberman totally disregards the 
interests of the reserve. For instance. 
the San Bernardino Lumber and Box 
Company recently burned over be- 
tween five and seven acres on which 
to pile 500,000 feet of lumber. It is 
only fair to say that the other lunt- 
bermen are not quite as bad in this 
respect as the Brookings and San 
Bernardino Company. 

While the timber is for the most 
part on the northern slopes, it certain- 
ly should be saved if possible at any 
cost, as the use of the water from this 
shed is demonstrated by the Arrow- 
head Company in their turning it back 
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to the valley, and other projects would 
certainly spring up should enough wa- 
ter be available. 

There are about 2,500 head of cat- 
tle being pastured in the reserve at 
this time, but this is not thought to 
be doing any harm, as the permits are 
issued by the Department of the In- 
terior on the recommendation of the 
supervisor. Approximately 15,000 
campers visited the San Bernardino 
reserve from June to October of last 
year, and the record of only one se- 
vere fire speaks volumes for the rang- 
er service. The number of small fires 
has of course increased very mater:- 
ally with the campers in the last few 
years, but they have been quickly con- 
trolled by the rangers, who are twelve 
in number, under the immediate 
charge of first-class ranger, N. O. 
Torstenson. 


IRRIGATION IN HUMID REGIONS 


The Practice Extending to the East and 
South Where the Artificial Application of 
Water to Crops Brings Splendid Retums 


Ei HE advantages of irrigation in the 
humid climates, merely as a 
supplement to rainfall in ordinary 


or extra dry seasons, are forci- 
bly presented in Bulletin No. 
148 of the Office of Experi- 


ment Stations recently issued by the 
U. S. Department of Agriculture. The 
reports of a number of irrigation 
plants in the vicinities of eastern cities 
go far to show that as population in- 
creases and land becomes more valua- 
ble, the zone in which irrigation can 
be profitably employed will be more 
extended, as it has been in Europe, 
where farmers have found that there 
are few sections where irrigation will 
not pay simply as an insurance against 
drought. 

The bulletin states that a grower of 
berries in the vicinity of Poughkeepsie, 


N. Y., has found that artificial water- 
ing guarantees a perfect stand and 
rapid growth of newly set plants, the 
highest quality of product, and maxi- 
mum crops. Owing to dry weather 
and high temperature during the sea- 
son of 1903 his berries had colored 
and hardened but did not sweeten. 
The application of 10,000 gallons of 
water in a fine spray and 25,000 gal- 
lons between the rows put the berries 
in fine condition for picking. He also 
found that to irrigate after applying 
chemical fertilizers dissolves and dis- 
tributes the plant food and lessens the 
danger of injury to plants. 

To water market gardens near New 
York City, on Long Island, and in 
New Jersey, small plants consisting 
of pumps, sterage tanks, and piping 
are used with such success that their 
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owners claim large returns on the 
money invested. One man stated that 
he would not attempt to garden for 
profit without such an assurance of 
plenty of water when needed. Some 


loss. Within the last year or two the 
plan of sinking 1% to 2-inch wells has 
been tried and its success is leading 
to their extended use. A good 2-inch 
well will furnish water for half a sec- 














Movable Sprinklers on the Farm of David Astle, Vineland, N. J. 


gardeners buy water from city supplies 
and find it more satisfactory than to 
install their own pumping plants. 

Descriptions of pumping plants of 
various sizes and styles with their stot - 
age basins and distributing pipes are 
given in this bulletin so that those it- 
tending to try artificial watering may 
profit by the experience of several suc- 
cessful irrigators. 

Striking testimony in favor of irri- 
gation is furnished by the careful com- 
parison of crops from irrigated and 
unirrigated plats of strawberries, as- 
paragus, nursery stock, and onions at 
the Missouri Agricultural Experiment 
Station. Not only were yields larger, 
but in the case of asparagus unirri- 
gated rows were affected with rust 
while the irrigated plants were entirely 
free from the disease. 

A portion of South Dakota which 
is noticeably benefited by a supple- 
mentary water supply in the James 
River Valley. In the first attempts to 
utilize this supply of underground 
water wells were made so large that 
the excessive cost resulted in financial 
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Canvas Hose Supported on Poles from Gasoline 
Engine Pumping Station. 
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Distributing Water from a 12 


Inch Canvas Hose, 





Courtesy U. S. Geological Survey. 
Stevens Point, Wis. 
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tion of land. An oversupply of water 
in the first experiments produced con- 
ditions that prejudiced many farmers 
against the practice, but later tests 
show that no injury need be feared 
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evaporation will leave a deposit of salt, 
so that care must be taken that the soi! 
does not become too wet. 

The bulletin as a whole shows the 
great advantage of irrigation as a 





Forms of Galvanized Iron Laterals for Use With Oiled Duck Hose. 


where water is properly used. All 
cases of deterioration are directly 
traceable to an oversupply of water. 
An excessive amount of water in the 
soil will smother the rootlets and on 


means of increasing production and 
as an insurance against drought, even 
where the expense of securing a wa- 
ter supply is great. 


Education in Forestry in England 


BY 


W. R. FISHER 


LL considerable European 
countries, except perhaps 
Portugal, have forest schools. 
In France there is the Na- 
tional Forest School, founded 
at Nancy in 1826, where, besides the 
candidates for employment in the 
State forests, about 350 other students 
of all nationalities, but chiefly Rou- 
manian, English, and Belgian, have 
been taught since 1830. There is in 
France also a school for forest guards 
and foresters at Barres, in the Depart- 
ment de Loiret, and the best students 
from this school can rise to the posi- 
tion of forest officers, and may attain 
the grade of Inspecteur des Eaux et 
Forets, corresponding to our Deputy 
Surveyors of the Crown Forests, 
though they cannot, on account of 
their superior age to that of the Nancy 
students, become Conservateurs, a 
rank which is not usually attained 
even by the Nancy men until they 
have been in the service for about 
thirty-five years. There are numer- 


ous schools of forestry in Germany, 
the principal ones being Eberswalde, 
Munich, Thrandt, Tubingen, Giessen, 
etc.. There are several forest schools 
in Austria, also in Norway and Swe- 
den, one each for Russia, Italy, Swit- 
zerland. Holland (chiefly for the 
Dutch Colonies), Spain, and Belgium. 
The Japanese have a forest school at 
Tokio, there are several in the United 
States, one in India, and one in Bur- 
ma. 

When we consider the extent of the 
British Empire, and the large area of 
forests in the British Colonies, it is 
evident that the establishment of for- 
est schools is necessary in Canada, 
Australia, New Zealand, South Afri- 
ca, and Ceylon. Much more has been 
done for forestry in India and in our 
Crown Colonies than in the larger, 
self-governing Colonies, except in the 
Cape of Good Hope, where there has 
been a scientific Forest Department 
for the last thirty years. There are 
Forestry Departments, under trained 
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officers, in Ceylon, the Transvaal, 
Uganda, Mauritius, the Soudan, and 
the Straits Settlements, and the West 
Indian forests have been inspected 
officially by an Indian forest officer 
with a view of establishing a forestry 
department. What is now wanted for 
the Empire is the establishment of a 
Forest School in Britain, which will 
train the higher forest officers for In- 
dia and the Colonies, and instructors 
in forestry for the larger Colonies, 
where superior and inferior schools of 
forestry, on the model of Nancy and 
Barres, must soon be established. For 
service at home, the future higher. offi- 
cials of the Crown forests will require 
thorough instruction in forestry, and 
also the instructors in forestry at the 
Agricultural Colleges, at Edinburgh, 
and at the school for woodmen estab- 
lished at the Forest of Dean, another 
of which class is proposed for Alice 
Holt Wood. Such a school will also 
afford instruction in forestry to the 
sons of our landowners and to men 
preparing at our Universities for the 
posts of land agents to large estates. 

I propose here to give a short ac- 
count( chiefly taken from  Ribben- 
trop’s Forestry in British India) of 
the instruction adopted for our Indian 
forest officials, who have hitherto 
formed the principal corps of trained 
foresters in the British Empire, and 
to discuss the advisability of now ex- 
tending this instruction so as to in- 
clude all the classes mentioned above, 
whose services are required to make 
forestry a serious pursuit throughout 
the Empire. 

The necessity for establishing a 
Forestry Department in India was first 
realized in 1806, when Captain Wat- 
son was appointed Conservator of 
Forests in Malabar, chiefly to protect 
the growth of teak and other timbers 
for the Navy, but a reaction ensued 
in 1823, owing to complaints of the 
traders, and the conservatorship was 
abolished. Great ravages were then 
allowed in the State forests, and it 
was not till 1842 that Mr. Conolly 
commenced the plantation of the fa- 
mous Nilambur teak plantation, and 


in 1847, Dr. Gibson, a botanist of 
note, was appointed Conservator of 
Forests, in Bombay, and in 1856 Dr. 
Cleghorn, Conservator of Forests in 
Madras. In 1852, Pegu, with its 
splendid teak forests, was annexed, 
and Dr. McClelland appointed super- 
intendent of these forests, but a per- 
manent policy for the forest adminis- 
tration of India was first laid down by 
Lord Dalhousie in 1855, Dr. Dietrich 
Brandis, brother-in-law of General 
Havelock, being appointed superin- 
tendent of the Pegu forests in 1856, 
and the forests of Tennasserim and 
Martaban being added to his charge in 
1857. 

Dr. Brandis then introduced those 
principles of enumeration and organ- 
ization, to the working of the forests, 
that form the basis of our present 
working plans, and created a practi- 
cal system of working the Burmese 
forests of teak, with due considera- 
tion to the perpetuation of the trees 
by natural and artificial regeneration. 

His conservative policy interfered 
with the gains of timber merchants, 
who were very powerful in Rangoon, 
and they prevailed so far on the Gov- 
ernment of India that orders were 
issued to open all the Pegu forests 
to private enterprise, but the selec- 
tion of the trees to be felled was left 
to the control of the Forest Depart- 
ment. Fortunately the Tharawaddy 
forests were still worked under com- 
plete departmental control, and after 
a few years’ experience the state lost 
about £1,000,000 in the open forests, 
whilst the Tharawaddy forests pro- 
duced a large regular income. Cana- 
dian timber merchants still form the 
greatest obstacle to scientific forestry 
in the Dominion of Canada. 

Dr. Brandis had gained the day 
against the timber traders, and in 1862 
was appointed Inspector-General of 
Forests for the Government of India. 

Up to this time, officers were ap- 
pointed to the Indian Forest Service 
without any special training, but Dr. 
Brandis came home in 1866 and in- 
duced Lord Salisbury, who was then 
Secretary of State for India, to ap- 
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point trained men for the service. Dr. 
Schlich and Mr. Ribbentrop, who 
were trained in Germany, were then 
sent out to India, and these officers, 
both of whom eventually became In- 
spector-General of Forests, greatly as- 
sisted Dr. Brandis in his work of es- 
tablishing a scientific Department of 
Forestry in India. At the same time, 
eight candidates were appointed by 
the Secretary of State for India to 
undergo training in France and Ger- 
many, and these men went to India 
in 1869. Another batch of trained 
forest officers went out in 1871, and 
the Continental training was contin- 
ued in Germany till 1875, and in 
France till 1886. Dr. Brandis was 
deputed to Madras, in 1881, to reor- 
anize the forest service in that Presi- 
dency, and retired from the service in 
1882, becoming Sir Dietrich Brandis, 
K.C.I.E., and was also appointed a 
Fellow of the Royal Society, and now, 
in his eightieth year, he is still work- 
ing at Kew at a comprehensive man- 
ual of the Indian forest flora. 

Dr. Schlich, who succeeded Sir D. 
Brandis as Inspector-General of For- 
ests, was deputed home in 1885, to in- 
augurate a course of instruction in 
forestry, at the Royal Indian Engi- 
neering College, Cooper’s Hill, a place 
admirably suited, owing to its prox- 
imity to the Windsor Forest (14,000 
acres), to the beech woodlands in the 
Chiltern Hills, and to the coppices- 
with-standards in Surrey and Sussex, 
and to Kew Gardens, for instruction 
in forestry and botany. 

The course of instruction at Coo- 
per’s Hill comprises drawing, survey- 
ing, road-making and building, ac- 
counts and German, elementary chem- 
istry, and the chemistry of soils and 
physics, entomology, botany, geology 
(including that of India), and fores- 
try. Thoroughly practical instruction 


in forest nursery work, and in plant- 
ing operations, have been given, and 
the students have also been taught 
methods of natural regeneration of 
forests and thinnings in the Chiltern 
Hills, and in the fine French forests. 
Besides this, they have spent nine 
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months every year in the Prussian for- 
ests, where they are placed only two 
together, under specially-selected for- 
est officers, so as to learn the practi- 
cal management of large areas of for- 
ests. 

Cooper’s Hill College is now to be 
closed, as the Secretary of State hopes 
to recruit the Indian engineers from 
the various engineering colleges in 
Britain, coupled with experience gain- 
ed in one year’s practical work with 
some engineering firm. Fresh arrange- 
ments have, therefore, to be made for 
the instruction of our Indian forest 
students, and this it is probably in- 
tended to secure at one of our Uni- 
versities. It is no longer necessary 
to have recourse to the Continental 
forest schools, for the following rea- 
sons :— 

Since 1886, when training our men 
at Nancy was abolished, considerable 
progress has been made in forestry in 
Britain. Dr. Schlich, who, besides 
possessing a thorough knowledge of 
theoretical forestry, has managed a 
woodland of 3,000 acres in the Ar- 
dennes for the last ten years, and also 
more recently the 8,000 acres of the 
Duke of Bedford’s woods, is a good, 
practical forester. No one can be bet- 
ter qualified for starting a superior 
forest school for British and Colonial 
forestry, the necessity for which I 
have already explained. Continental 
forest scltools do not, as a rule, take 
a wide view of forestry. Each State 
in Germany has its own system of 
management, which is not always ap- 
plicable to other countries, thus nei- 
their the clear-cutting system, prac- 
ticed in Saxony and elsewhere, nor the 
compartment shelter-wood system, are 
generally applicable to India, where 
the selection system and the system of 
coppice-with-standards prevail, and 
where it is hoped to introduce the 
group system, which at present is car- 
ried on only in the Grand Duchy of 
Baden, in Europe. It is also neces- 
sary that our Indian forest students 
should have some notions of tropical 
and sub-tropical forestry, and should 
know something of Indian history, In- 
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dian law, and land management, 
which they will not acquire at a Con- 
tinental forest school. A succession 
of experienced Indian forest officers, 
who have been trained by Dr. Schlich 
and myself, will be available eventual- 
ly to succeed us as instructors in for- 
estry, while their services would not 
be available at a Continental school. 
Forest management has also made 
progress in Britain during the last 
twenty-five years. The woodlands of 
the Duke of Bedford are now man- 
aged according to a continuous work- 
ing-plan, so are the High Meadows 
Woods attached to the Forest of Dean, 
the working-plan for these having 
been prepared by my lamented friend, 
Mr. H. C. Hill, who was for some 
time Inspector-General of Forests in 
India. Lord Selborne’s woods, near 
Woolmer Forest, are managed accord- 
ing to a working-plan prepared by Dr. 
Nisbet. Mr. Munro Ferguson’s woods 
in Fifeshire, the Alice Holt Woods at- 
tached to the New Forest, are also un- 
der working-plans. The magnificent 
forests of France and Germany have 
been placed at our disposal by the 
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friendly Governments of France and 
Germany for our students to learn the 
management of forests on a large 
scale. 

Sir W. Thyselton Dyer, in giving 
evidence before the late Committee ap- 
pointed by the Secretary of State for 
India, to arrange the future teaching 
of the Cooper’s Hill students, said 
that one of the most difficult duties 
that fell to him, as official adviser to 
the Colonial Office, was the selection 
of forest officers for the Colonies, and 
that under present circumstances he 
could not find properly trained Brit- 
ish candidates for such posts. Surely 
we no longer wish for Colonial for- 
estry appointments to be held by for- 
eigners, and the only way to avoid 
this in future, as well as to afford the 
best training for our Indian forest 
officials, and to keep up a high stand- 
ard of forest training for our land- 
owners, land agents, and for future in- 
structors of forestry throughout the 
Empire, is to take the present opportun- 
pire, is to take the present opportun- 
ity of establishing an Imperial Forest 
School at one.of our Universities. 


Studying the Kootenai River 


Government Looking for Reclamation 


Projects in this Section of the Country 


R. W. W. SCHLECHT, Assist- 
ant Engineer of the Reclama- 
tion Service, recently made a recon- 
naissance trip along the Kootenai 
River between Crossport, Idaho, and 
Nelson, B. C., in order to determine 
. the practicability of reclaiming about 
30,000 acres of land between Cross- 
port and the International boundary 
line, which are flooded during the high 
stage of the Kootenai River. This 
high water stage usually lasts until 
the latter part of June, at which time 
the season is too far advanced to raise 
any of the indigenous fruits and veg- 
etables, and only wild grass for hay 
can be raised. 


At Crossport and above this point 
the stream is torrential and the banks 
are high and precipitous, but below 
Crossport it is sluggish and meanders 
through a valley averaging two miles 
in width. Mr. Schlecht reports that 
this valley is a typical flood plain, the 
banks being from 5 to 15 feet higher 
than the major part of the land lying 
farther back, but they are crevassed in 
many places and are very pervious, 
thus giving the water during the high 
stages of the river free access to the 
lower land. 

Between Crossport and Kootenai 
Lake there is but one large tributary, 
which empties into the river in Can- 
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ada, but there are at least twelve small 
tributaries, which discharge consider- 
able water during the high stages of 
the Kootenai. Considering the per- 
vious nature of the soil and the numer- 
ous streams which would also have 
to be dyked, it is not believed that 
dyking the banks is feasible or practi- 
cable. 

The fall of the river between Bon- 
nets’ Ferry and Lake Kootenai is not 
over 10 feet, while the difference. in 
elevation of Lake Kootenai between 
high and low stages is at least 25 feet. 
therefore enlarging or straightening 
the channel of the river would not 
improve matters, because it is consid- 
ered that the stage of the lake is the 
chief controlling factor governing the 
stage of the river. As Kootenai Lake 
has an area of at least 40 square miles 
and rises 25 feet each year in spite of 
the fact that it has a continuous out- 
flow, a storage reservoir above Bon- 
ners’ Ferry would have to hold at 
least 500,000 acre-feet in order to re- 
duce the high stage of the lake 10 or 
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15 feet, and a reservoir of this capac- 
ity would probably flood as much land 
as it is intended to reclaim. 

There are two other possible ways 
of relieving this valley of its excess 
of water, but in both cases the regulat- 
ing would have to be done in Canada. 
There are between 20,000 and 30,000 
acres of land in Canada north of Port- 
hill, Idaho, which would also be re- 
claimed. One plan is to divert the 
excess water through a canal into the 
Columbia, providing the lands along 
the latter river would not be damaged 
thereby, and the other is to enlarge 
the outlet of Lake Kootenai. below 
Nelson. Further investigation in Can- 
ada, however, would be necessary in 
order to determine the practicability 
of these schemes. While it will be 
necessary in some way to lower the 
water in the lake from 12 to 15 feet, 
yet some controlling structure would 
probably have to be put in below Nel- 
son in order to prevent the lake from 
falling to a stage which would hinde1 
navigation. 


Forest Fires 


Record of Fires During the Month of October 


Damage in any considerable amount 
from forest fires during the month 
just past has been principally confined 
to Montana, although California has 
suffered some loss. Soaking rains 
have effectually quenched the disas- 
trous fires in Oregon and Washington, 
which have done immense damage for 
over a month. Several small fires 
are reported in Eastern States, owing 
to an unusually dry autumnal season. 

Montana: A change of wind fan- 
ned a smouldering blaze in Warm 
Springs Canon into life and swept it 
in a destructive pathway toward the 
Twin Lakes country. This occurred 
about the middle of September, and 
at about the same time as another 
blaze west of Aanconda, which trav- 
eled eastward along the mountain side. 


Despite a rainfall which extinguished 
most of the fires in the Bitter Root 
Forest Reserve mentioned in the last 
number of ForESTRY AND IRRIGATION, 
on September 29 a forest first was re- 
ported as inflicting damage; in one 
case burning clear a strip of land ten 
miles long and a quarter of a mile 
wide in one night. Game was driven 
from the forests, and in many cases 
burned, in forest fires in the Clear- 
water country, and the Lo Lo district 
has suffered similarly. 

California: Near Rainbow, on Ed- 
dy Mountain, a forest fire which start- 
ed on September 22 was checked in 
its northernly course by Wagon Creek 
after consuming several acres of val- 
uable timber land. Power plants and 
much valuable timber land was threat- 
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ened by a large fire in Cajon Pass, 
which was started by a careless smok- 
er and fanned into destructiveness by 
a fierce wind. A loss estimated at 
over $5,000 was entailed by the loss 
of the Governmental Forestry Exper- 
iment Station in Santa Monica Canon. 
This same fire was the cause of consid- 
erable apprehension to the residents of 
Santa Monica, owing to its close prox- 
imity, and some outlying property was 
laid waste. In Butte County, near 
Stirling City, a forest fire did consid- 
erable damage over an area of tim- 
berland owned by the Diamond 
Match Company. In the vicinity of 
Escondido, flames swept up Aliso Can- 
on and raged in the hills south of 
Bernardo. 

Oregon: Timber men who have 
visited Columbia County, report that 
the forest fires which have been de- 
vastating that section for the last six 
weeks have caused the destruction of 
timber worth $8,000,000. Very little 
damage has been done by the fire dur- 
ing the last thirty days, a much-needed 
rain having extinguished those still 
burning. On October 4 a forest fire 
in Grant’s Pass was reported to have 
gained headway, but it is not thought 
to be of serious consequence. 
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New Jersey: A forest fire broke 
out in the heavy pine timber belt be- 
tween May’s Landing and English 
Creek on October 11, and a blaze of 
considerable magnitude was reported 
on October 29, in the Blue Ridge 
Mountains, 20 miles east of Wind 
Gap. Newspapers state that the lat- 
ter fire burned over 10,000 acres. 

Georgia: An area of about two 
hundred acres was laid waste by a for- 
est fire just beyond Kinder Lou, which 
started from an engine spark. 

West Virginia: The long-contin- 
ued drought in this State has ren- 
dered woodland very inflammable, and 
on October 18 a forest fire not over a 
mile from Parkersburg caused consid- 
erable apprehension to residents. 

Pennsylvania: An engine spark ig- 
nited the grass and undergrowth in 
bottom land near Newcastle Junction 
on October 3 and inflicted minor 
damage to timber. 

Washington: Small fires in Pierce, 
Pacific, and Thurston counties are re- 
ported. In the last named it is claim- 
ed that the blaze was started by a man 
who set a fire without a permit, and 
was fined for the offense. 


Reclamation Survey of Nebraska 
A Study of its Water and Land Re- 


sources by the Government Engineers 


RECONNAISSANCE - survey 

on the Niobrara and Snake riv- 
ers in Nebraska was recently made by 
Mr. J. C. Stevens, Assistant Engineer 
in the U. S. Reclamation Service, the 
purpose of the survey being to deter- 
mine approximately the fall of these 
rivers, obtain gaugings of the rivers 
at frequent intervals, and of their 
principal tributaries, and to note and 
examine any reclamation project 


which might present itself. 
The country traversed embraced the 
lands lying contiguous to the Niobrara 


River between the 24th and 45th 
range lines, in townships 30 to 34, in- 
clusive, and the lands contiguous to 
the Snake River in townships 31 and 
32, range 30, and township 30 in rang- 
es 31 and 32, also a territory known as 
the Lake Country, in townships 30, 31, 
32, 33, and 34, ranges 23, 24, 25, 26, 
and 27, covering a total distance of 
351.6 miles. 
NIOBRARA RIVER. 

The drainage area of this river con- 
sists largely of sand hills, resulting 
in a marked constancy in the flow of 
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this stream and its tributaries. These 
sand hills cover the larger part of ten 
counties, and are of little value ex- 
cept as range land, ten or fifteen acres 
being required to pasture one cow. 
Here and there are found valleys, or 
“hay-flats,” usually running east and 
west, on which are cut quantities of 
wild hay. The soil is not susceptible 
of cultivation, because as soon as it 
is broken it begins to blow. The 
“sand blows” often cover several acres 
from which the sand is frequently 
blown out to a depth of twenty feet. 
Throughout the entire length of the 
river these sand hills are the character- 
istic feature of its drainage areas, 
sometimes bordering on the very 
banks of the stream, and sometimes 
receding several miles, between which 
and the. river there is found a strip of 
rolling land of firm soil, and suscep- 
tible of a high degree of cultivation. 
However, the rainfall is insufficient 
to insure good crops, and the lands 
are too rolling to admit of practical 
irrigation, even if it were possible to 
get water on the land. On the upper 
Niobrara these areas of tillable land 
are of very great extent on the north 
side of the river, beginning several 
miles back. 

The Niobrara River almost through- 
out its entire length runs in a deep 
canon from 20 to 400 feet deep. This 
canon has undoubtedly been cut by 
the river itself through the magnesia 
or “chalk rock” strata, which are very 
characteristic of this part of the coun- 
try, making a firm, fertile soil, where 
it has not been encroached upon by 
the sand hills. 


IRRIGABLE LANDS. 


The only lands within the limits 
of this survey susceptible of practical 
_ irrigation are found in narrow strips 
along the banks in the bottom of its 
canons, and are seldom found in tracts 
exceeding 100 acres. The problem of 
irrigation here is a very simple one, 
but there is a lack of irrigation ex- 
cept on the upper Niobrara, where 
a number of ditches are in successful 
operation. Boiling Springs, Conly, 
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and “Missouri Flats, the only level 
lands outside the canon, contain a 
combined area of about 15,000 acres, 
but they are so high above the bed of 
the river that gravity irrigation from 
that source is out of the question. 
Aside from a limited number of 
irrigation ditches on the upper Nio- 
brara and a few.small mills, this river 
is put to no practical use whatever. 


SNAKE RIVER. 


This river is a tributary of the Nio- 
brara and is in nearly all respects its 
counterpart. The canon near its 
mouth is about 350 feet deep, having 
been cut by the stream through mag- 
nesia or chalk formations, characteris- 
tic of the country. In Sec.4, T.31, 
R.30, are found a series of falls from 
5 to 14 feet high, above which the 
water surface is about 50 feet below 
the surrounding country. There are 
no irrigable lands contiguous to the 
lower Snake; nothing but sand hills, 
so that its development in this connec- 
tion is out of the question. Power 
could be developed at little expense if 
it could be utilized. 


THE LAKE COUNTRY. 


This territory embraces a strip of 
country some 10 or 15 miles on both 
sides of the seventh standard parallel 
in Cherry County, and may be consid- 
ered simply as a series of hay flats 
whose bottoms are below the general 
water table of the country. These 
“lakes” are said to have periodic rises, 
and a gauge was established on Red 
Deer Lake in order to determine the 
extent of these fluctuations. 

Beyond the territory covered by this 
survey, that is, east of the 25th range 
line, through Rock and Brown coun- 
ties, are found large areas of level, 
irrigable land. This land is so high 
above the river bed that water could 
only be put on it with difficulty, but 
there is an abundant water supply and 
irrigable areas to the extent of prob- 
ably 500 square miles, and it is pos- 
sible that a reconnaissance survey 
would develop some probable project 
for irrigating this land. 
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Sole Agents in the District of Columbia for the 
West V rginia Pulp and Paper Company, 
the Largest Manufacturers of Book Paper in 


IF IN NEED, DROP THEM A LINE 


the world. 
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Chicago, New York, Washington, 
$707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 








OFFICERS. 


THos. F. WatsH, Washington, GEORGE H. MAXwELL, Chicago, 
President, Executive Chairman. 
JAMES H. EcKELS, Chicago, CHARLES B. BooTHE, New York, 
Treasurer. Chairman Executive Council. 
Guy E. MITCHELL, Washington, 
Secretary. 





The objects of the Association, as set forth in its Constitution, are as follows: 


1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. , 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by ——— methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and tcaining, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 














[ROPICAT FORESTRY AND HORTICULTURE 


Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions 





The Pomelo, or Grape Fruit, the Favorite of all Breakfast Fruits, for which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this profitable fruit this region has no rival prey Tah ects ware tp 


Tropical forest lands bought and sold. Villa sites and grove land 
for'sale in Biscayne Bay region. Write for prospectus. Address 


JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove, Dade Co., Fla. 
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INCORPORATED JANUARY, 1897 


THE——— ‘ 


American Forestry Association 


ORGANIZED APRIL, 1882 


OFFICERS FOR 1904 


President 
Hon. JAMES WILSON, Secretary of Agriculture 
First Vice-President Secretary 
Dr. B. E. FERNOW, Ithaca, N. Y. EDWARD A. BOWERS, New Haven, Conn. 
Treasurer, OTTO LUEBKERT, Washington, D. C. 
Directors 
JAMES WILSON HENRY S. GRAVES EDWARD A BOWERS 
WILLIAM L. HALL B. F. FERNOW HENRY GANNETT 
OTTO LUEBKERT F. H. NEWELL WILLIAM S.HARVEY 


GEORGE P. WHITTLESEY GIFFORD PINCHOT 
Vice-Presidents 


Sir H. G. Joly de Lotbiniere, Victoria, B.C. 
Charles C. Georgeson, Sitka, Alaska. 
Walter S. Fleming, Auburn, Ala. 

B. A. Fowler, Phoenix, Ariz. 

Thomas McRae, Prescott, Ark. 

Wm. R. Dudley, Stanford University, Cal. 
W. G. M. Stone, Denver, Col. 

Walter Mulford, New Haven, Conn. 
William M. Canby, Wilmington, Del. 
Thomas F, Walsh, Washington, D. C. 
Elihu Stewart, Ottawa, Ont. 

E. F. Skinner, Escambia, Fla. 

R. B. Reppard, Savannah, Ga. 

Chas. Deering, Chicago, IIl. 

James Troop, Lafayette, Ind. 

Thomas H. MacBride, Iowa City, Iowa. 
Joseph H. Burton, Abilene, Kansas. 

S. C. Mason, Berea, Ky. 

Lewis Johnson, New Orleans, La. 
Edward L. Mellus, Baltimore, Md. 
John E. Hobbs, North Berwick, Me. 
Francis H. Appleton, Peabody, Mass. 


Charles W. Garfield, Lansing, Mich. 
Samuel B. Green, St. Anthony Park, Minn. 
William Trelease, St. Louis, Mo. 

Charles E. Bessey, Lincoln, Neb. 

Frank W. Rollins, Concord, N. H. 

John Gifford, Princeton, N. J. 

William F. Fox, Albany, N. Y. 

C. A. Schenck, Biltmore, N. C. 

Wm. R. Lazenby, Columbus, Ohio. 

John Fields, Stillwater, Okla. 

J. T. Rothrock, West Chester, Pa. 
George Peabody Wetmore, Newport, R. I. 
Wm. L. Bray, Austin, Texas. 

George Aitken, Woodstock, Vt. 

D. O. Nourse, Blacksburg, Va. 

Addison G. Foster, Tacoma, Wash. 

A. D. Hopkins, Morgantown, W. Va. 
Fred Weyerhauser, Chippewa Falls, Wis. 
Wm. Little, Montreal, Quebec. 

Geo. P. Ahern, Manilla, P. I. 

Wm. R. Castle, Hawaii. 

J. H. McLeary, San Juan, P. R. 


Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00 





Sustaining Membership, $25.00 a year 


FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members 


APPLICATION FOR MEMBERSHIP 











To Mr. EDWARD A. BOWERS 
Secretary American Forestry Association 
Box 346, New Haven, Conn. 
DEAR SIR: I hereby signify my desire to become a member of the American 
Forestry Association. Two dollars ($2.00) for annual dues enclosed herewith. 
Very truly yours, 


DR pce eee titans as 


P. O. Address. pee EARL Lhe, eet 





























SOVUTHERKN 
ROVTE 


W. E. HOYT, R. E. P. A. 
335 Broadway, New York, N. Y. 





A Trip Through Yellowstone Park 


is what everyone hcpes to have—some day. It is the most wonderful trip 
in the world. There are more than 3,000 square miles of weird, marvelous, 
unimaginable things that can be seen nowhere else; therefore if one ever 
sees them one must go to the Park, in the heart of the magnificent Rockies 
with snow-tipped peaks all around. If Old Faithful geyser, a Paint Pot, 
Mud Volcano, or Emerald Pool were to be found in Lincoln Park, Chicago ; 
Central Park, New York; or Fairmount Park, Philadelphia, the people 
would flock to see it or them by tens of thousands. For a very small 
sum, comparatively, all these and hundreds more of natures unduplicated 
marvels can be seen between June | and September 30 of each year, and 
one will enjoy, to boot, the best coaching trip in the country. 

The Northern Pacific folder on Yellowstone Park, just issued, is a 
new, right up-to-date, finely illustrated dissertation on this Yellowstone 
Park trip. It is not descriptive, but deals with the detailed, technical 
matters everyone needs to know about such atrip. It tells all about the 
hotels, the stage coaches, the roads, the cost of the tour, where the geysers, 
the waterfalls, the bears, the canyons are, and where the trout fishing is 
found. We have printed thousands of this beautiful leaflet and want 
everybody interested to have a copy, and it can be obtained by sending 
A. M. Cleland, General Passenger Agent, St. Paul, Minn., two cents 
with proper address. 

““‘Wonderland 1904,’’ which is a very fine pamphlet of 116 pages, 
descriptive of the Northwest, including the Park, will be sent for six cents. 





In writing advertisers kindly mention FoREsSTRY AND IRRIGATION, 

































ALFALFA 


It has been discovered that the 


PLATTE VALLEY 


traversed by the 


UNION PACIFIC 


Possesses immense wealth in alfalfa—greater than all the 
grasses and clovers combined. As a source of revenue 
alfalfa exceeds all other products. Its growth is 
simply enormous. Three, and sometimes four 

cuttings are made a year. 


EVERY FARMER CAN RAISE ALFALFA 


And if he raises that, he can also raise cattle, 
sheep, horses and hogs, 


Tlustrated publication ‘Alfalfa on Union Pacific,” 
free on applicat-on, 


Inquire of 


E. L. LOMAX, G.P. & T. A.. Omaha, Nebr, 





To 
Keep 
Track 
of 
Things 


The Library Bureau Card System enables you to classify facts and information and to keep track 
of various dealings, engagements. accounts, correspondence, documents, loose sheets, papers, draw- 
ings, clippings, etc., in the most systematic and practical way. 

The desk outfit here shown consists ofa quartered oak tray in antique and best shellac finish, with 
cover and all fittings, 1,000 numbered cards,and A toZ guides. Guides for the days, weeks and 
months will be furnished instead of the alphabetical guides if desired. Further information wil! be 


Library Bureau 
Colorado Building WASHINGTON, D.C. 


Boston New York Chicago Philadelphia London 
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ESTABLISHED 1802 


Oth 


for over a hundred years have been universally 
recognized as the standard of excellence. 


TREE AND SHRUB SEEDS 


We aim to have the most complete assortment of 
Native and Foreign Tree and Shrub Seeds, and 
have collected for us annually all the sorts that 
can be procured. 

OUR CATALOGUE —the 103d successive annual 
edition—is the most complete, most reliable and 
most beautiful of American Garden Annuals. We 
Mail It Free. 


J. M. THORBURN & CO. 
36 Cortiandt Street New York 











Biltmore 


Forest School 
Biltmore, N. C. 


~~ Se 


Theoretical and_ practical 
instruction in all branches of 
applied forestry. 


Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 


Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 


ae. 


For further information 
apply to 
C. A. Schenck, Director 











NEW HAVEN, 








YALE FOREST SCHOOL 


CONNECTICUT 











Forestry. 








The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Graduates 
of collegiate institutions of high standing are ad- 
mitted as candidates for the degree of Master of 


The Summer School of Forestry is conducted at 
Milford, Pike County, Penna. The session in 1905 
will open July 5th and continue seven weeks. 























For further information address 


Henry S. Graves, Director, New Haven, Conn. 














SUDWARTH PRINTING COMPANY, WASHINGTON, D. C. 














